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1 System Overview 


$C2712 is an integrated power-management integrated circuit (PMIC) for mobile 
applications powered by a rechargeable battery. SC2712 also integrated an audio 
codec for voice and audio. Besides, SC2712 integrated base band analog front ends 
for GSM/GPRS/EDGE and TD-SCDMA/HSDPA/HSUPA/HSPA+. This document 
specifies the functions and features of SC2712. 


1.1 General Description 


As a add-ons for SC8825 chip, SC2712 implemented three main functions, power 
management, voice and audio code and base band analog front ends for 
GSM/GPRS/EDGE and TD-SCDMA/HSDPA/HSUPA/HSPA+. SC2712 provided 
flexible control for its power supply, normal mode and standby. Besides, SC2712 
provided various digital and analog function modules: 


e Realtime controller; watch dog controller; interrupt controller; touch panel 
controller; extra interrupt controller. 


e auxiliary ADC; touch panel driver; koad LED and white LED driver; Vibrator driver; 
charger; 
Overall, SC2712 presents a revolutionary platform for mobile devices. 


Audio 


$C2712 audio interface integrates D/A and A/D converters for Voice band, it also 
provides stereo input and analog MUX. 


Power Management 

With 4 DCDC and 23 LDO on chip, SC2712 offers various low-power features to help 
reduce system power consumption. These features include deep sleep(standby 
mode), ARM system sleep, DSP system sleep, ARM processor sleep mode, DSP 
processor sleep mode, power down mode for individual peripheral etc. The advanced 
low leakage CMOS process which SC2712 adopted provide and overall low leakage 
solution. 


Package 
$C2712 is offered in a 6.8 mm x 8.0 mm x .078 mm (max), 217 balls, 0.4 mm ball pitch, 
1L eWLB package. 


1.1 SC2712 Features 


1.1.1 General Features 
e Spreadtrum’s ADI slave interface to receive Read/Write operation from 
SC8825 chip. 


e Spreadtrum’s COM slave interface to communicate with SC8825 chip for 
GSM/GPRS/EDGE and TD-SCDMA/HSDPA/HSUPA/HSPA+. 


e \Spreadtrum’s Audio slave interface to communicate with SC8825 chip for 
voice and audio. 


e Integrated realtime controller (RTC) and watch dog controller (WDG). 
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e Integrated 2 interrupt controllers and 2 dependent interrupt signals out for 
$C8825 chip. 


e Integrated Touch Panel controller. 

e Integrated 32 channels 12/10 bit auxiliary ADC. 

e Integrated voice and audio codec, support stereo audio output. 
e Support 7s hardware reboot function. 


e External supply voltages: battery 3.6V (typical), optional backup battery 2.8V 
(typical). 

e Internal supply voltages: analog 3.0V or 3.3V, digital /O 2.85V or 1.8V(typical), 
digital core 1.1V(typical) and RTC power supply 1.8V(typical) 


1.1.2 Power Management Features 


e Integrated four DC-DC and 23 low dropout regulators (LDOs), supplying 
power for internal chip or external devices. All such DC-DC and LDOs can be 
powered down and up with software management. 


e Support standby mode with small deep-sleep current. 


e Integrated Li-ion battery charger, support charging from USB or external 
adaptor. The charger voltage can be measured with auxiliary ADC. 


1.2 Chip Architecture 
Figure 1-1 shows the chip-level functional block diagram of SC2712. 


ADIIF 
adi_slave 
WDG 
RTC 
ne analo aa 
DCDC/LDO 
PIN REG Voice/Audio codec 
Touch Panel Driver 
aa] TPC > AUXADC 
a, BB Transceiver 
< ADC — BB Receiver 
APC/AFC DAC 
Charger 
INTC APLL 
CHGR WDG : 
COM > 
AUD IFA — > 
AUD CFGA e— > 
ANA REG(GLB) q> 


Figure 1-1 SC2712 chip-level functional block diagram 
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2 Package Information 


Plastic-encapsulated surface mount packages are sensitive to damage induced by 
absorbed moisture and temperature. ALL the SC2712 chips are MSL 3, which had 


been marked on the label for every package. 


Top Marking Definition 


SPREADTRUM* 


$C2712 - XXXG 
XX-XX- XXXXXX.XX 
YYWW 


© 07 


Figure 2-1 Top marking definition 


$C2712 - XXXG 


Ball number 


Version 


Product name 
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2.2 LFBGA Pinout 


VDD VDD VDD 
SDO SIM1 SIMO 


AVD AVD 
D36 DBB 


VDD VDD Wey 
CMM OMM Bias 


VDD VDD VBA VBA 
CAM CAM TDR TDR 


W VDD VDD 
SD1 1V8 IE 


y VDD VBA LX_ LX_ 
SD3 / TDR MEM MEM 


Figure 2-2 217-ball LFBGA pinout 
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2.3 Package Outline 
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(BOTTOM VIEW) 
Figure 2-3 Package outline 
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Figure 2-4 Package parameters 
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2.4 Reflow Profile 


V.1.0 


00.0 120.0 240.0 360.0 
Time (s) 


Figure 2-5 Reflow profile 


Note: 
1. Recommended reflow profile for lead-free solder paste 
° Ramp at 1-2°C per second to 245+/-5°C 
° Dwell at 235°C for 10 seconds 
° Dwell at 217°C for 30~60s 
° Total reflow time is about 220~270 s 
° Cold down ramp < 4°C/s 
2. Recommended solder paste type 
° SnAgCu solder paste 
° Metal contents should be about 88.5% 
3. Recommended parameter for stencil making 
° Metal mask thickness: 5 mils 
° Opening area ratio: 100% 
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3 Pin Information 


3.1 Pin symbol descriptions 
The following table explains the symbols used in the pin lists. 
Table 3-1 Definition of pin symbols 


[Fett [Symbol [TyreDescipton SCS 
| o | Digital output 
Pi 
i Digital output with tri-state option 
Type 
Digital bi-directional pin 
V/O/T Digital bi-directional pin with tri-state option 


IPD Input with pull-down 
Output “1” 


3.2 Pin List 
Table 3-2 Pin List 


SPBC2 24X S P = 26M clock output 
‘a XTL_BUF_EN VDDIOO | ie=1,0e=0 | enable signal 
SPBC2 24X S CLK_32K VDDIOO | ie=0, oe= 1,0 32K clock output 
SPBC2_24X_S CLK_26M VDDIOO | ie=0, oe= 1,0 26M clock output 
Production test 
SPPAD3_S VDDIO2 mode input 
F Production test 
SPBC2_24X_S VDDIOO | ie=0, oe= 1,0 made output 
COM IF RX dat 
N4 SPBC2_24X_S on O VDDIOO | ie=0, oe=1,0 | cock = 
T2 SPBC2_24X_S COM RX sy |O VDDIOO | ie=0, oe=1,0 COM IF RX data 
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NC synchronize signal 
U2 SPBC2_24X_S COM RX DIO O VDDIOO | ie=0, oe=1,0 ae data bit 
U1 SPBC2_24X_S COM RX pit O VDDIOO | ie=0, oe=1,0 ean data bit 
COM IF RX data bit 
N3 sppo2 24x s | COM_AX_DA |o VDDIOO ioan aag 
COM IF RX data bit 
R3 sppc224x.s | COM_RX_DQ |o VDDIOO | ie=0, 01,0 | foreana e 
COM IF TX dat 
N2 speca paxs | COMLTASCE |; VDDIOO |ie=1, oe=0 $e y X aata 
COM IF TX dat 
M2 SPBC2_ 24X S oo l VDDIOO |ie=t,0e=0\ | Sarn canal 
P2 SPBC2_24X_S COM TX DIO l VDDIOOQ -| ie=1, oe= 0 Tei data bit 
L3 SPBC2_24X S COM TX DI | VDDIOO | ie=1, oe= 0 err data bit 
COM IF TX data bit 
P3 sPec2 24x s | OOMTX_DA || VDDIOO | ie=t,ce=0 | aaah a 
COM IF TX data bit 
L4 spac2 24x g | COM TAQ | VDDIOO | ie=t,oe=0 | Foran 
APCDAC serial dat 
P1 sPec2 24x s | QOM_TX_AP i VDDIOO | ie=t,ce=0 | SignalorGsM 
Audio interface(6 pins) 
Audio IF TX dat 
F Spee ee | VDDIOO | ie=1, oe= 0 Aaa aii a 
G3 SPBC2_24X S AUD DADO | VDDIOO | ie=1, oe= 0 ave IF TX data bit 
F2 SPBC2_24X_S AUD DAD‘ l VDDIOO | ie=1, oe= 0 co eae 
Audio IF RX dat 
pa aa” Ga “ts oo O VDDIOO | ie=0, oe=1,0 Syrekonize signal 
E1 SPBC2 24X S AUD_ADDO O VDDIOO | ie=0, oe=1,0 Audio IF RX data 
D2 SPBC2 24X S | ayp scLK |! VDDIOO |ie=1,oe=0 | AUG IF TXRX 
GSM/TD(5 pins) 
K1 SPBC2_24X S TD_RX_CLK | VDDIOO | ie=1, oe=0 TD Rx clock 
J1 SPBC2 24X S | GSM RXPD || VDDIOO |ie=1,0e=0 | GSMAX power 
J2 SPBC2_24X_S GSM TXPD VDDIOO | ie=1, oe= 0 Sie TX power 
J3 SPBC2_24X_S TD_RXPD | VDDIOO | ie=1, oe= 0 TX RX power down 
H2 SPBC2_24X_S TD_TXPD | VDDIOO | ie=1, oe= 0 TD TX power down 
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SPBC2_24X_S 


ADI_SCLK 


VDDIOO | ie=1, oe= 0 


ADI IF TX/RX clock 


SPBC2_24X_S 


ADI_SYNC 


| VDDIOO | ie=1, oe= 0 


ADI data 
synchronize signal 


SPBC2_24X_S 


SPBC2_24X_S 


ADI_D 


ANA_INT 


VDDIOO | ie=1, oe= 0 


VDDIOO | ie=0, oe= 1,0 


ADI IF data(bi-dir) 


A/D die interface 


SPBC2_24X_S 


ANA_INT2 


VDDIOO | ie=0, oe= 1,0 


A/D die interface 


SPBC2_24X_S 


CHIP_SLEEP 


VDDIOO | ie=1, oe= 0 


A/D die interface 


SPBC2_24X_S 


SPBC2_24X_S 


EXT_RST B 


TESTRSTN 


VDDIOO 


| VDDIO2_ | ie=1, oe=0 


A/D die interface 


Reset under test 
mode 


Powe Supply ( 31 Pins) 


SPAVDD3 


SPAVDD3 


TP_YU 


VDCDC_LDOIN 


VDCDC_LDOIN 


SPSOS2_24X_H | PBINT | VDDIO2 | ie=1, oe= 0 Power on button 
J10 SPSOS2_24X_H_ | PBINT2 | VDDIO2 | ie=1, oe= 0 Power on button2 
a ieee TP_XL VOT J VDDIO2 | au fe Ht pre 
L9 e ta 10 VDDIO2 |ie=1,0e=0 — | menace sonal 
K9 C O VDDIO2 | ie=0, oe= 1,0 | ra pan a) 
n e I/O VDDIO2 |ie=t,0c=0 — | meae anal 


Second stage 
LDO supply 
input 


Second stage 
LDO supply 
input 


SPAVDD3 


SPAVDD3 


VDDSD3 


VDD1V8 


VSD3 power 
supply output 


VDD18 power 
supply output 


SPAVDD3 


R5 
Y2 
W3 
W2 


SPAVDD3 


V.1.0 


VDDSD1 


VDDCAMCORE 
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supply output 


VDDCAMCORE 
power supply 
output 
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VBATD VDDCAMIO 
power supply 
SPAVDD3 VDDCAMIO output 
AVDD36 VB power supply 
SPAVDD3 AVDDAO output 


VBATD VDDCMMB1V8 
power supply 
SPAVDD3 VDDCMMB1V8 output 
VBATD CMMB1V2 power 
SPAVDD3 VDDCMMB1V2 supply output 


AVDD36 VB power supply 
SPAVDD3 AVDDVB output 

VBATD VDDD2V5 power 
SPAVDD3 VDD2V5 supply inout 


VDDD2V5 power 
SPAVDD3 VDD2V5 supply inout 


VDDEFUSE 
power supply 


SPAVDD3 VDDEFUSE 


AVDD36 BACKUP 
BATTERY power 
SPAVBAT VBATBK supply output 


AVDD36 AVDDBB power 
SPAVDD3 AVDDBB supply inout 
AVDD36 VDDCAMA 
power supply 
SPAVDD3 VDDCAMA 


VBATD 


VDD_A power 
supply in 


VBATD VDD3V power 
SPAVDD3 supply output 
VBATD VDDCAMMOT 
power supply 
SPAVDD3 VDDCAMMOT output 
VBATD VDDUSB power 
SPAVDD3 VDDUSB supply output 
VBATD VDDSIMO power 
SPAVDD3 VDDSIMO supply output 


SPAVDD3 G 


SPAVDD3 VDDSIM1 


SPAVDD3 VDDSDO 


VBATD VDDSIM1 power 
-1 supply output 


vemo | |- [voso power 


M16 

H8 

G7 

G8 

AVDD36 AVDDBB power 

F11 SPAVDD3 AVDDBB supply inout 
oo fe AVDDBB power 

E11 SPAVDD3 AVDDBB supply inout 

D12 

D14 

A5 

A3 
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supply output 


VDD2V8 power 
supply output 


VDDRF power 
supply output 
VDDIO power 
supply in 

VDD28 IO power 
supply in 

RTC power 
supply output 


Driver Ground 
Driver Ground 
Ground 


VBATD 


SPAVDD3 VDD2V8 


al 
o 


AVDD36 


SPAVDD3 VDDRF 


= 
© 


T 
oO 


VIO_O 


VDD2V8D 


(o>) 


E14 SPAVDD2 
Ground(27 pins) 


VDDRTC 


VSSDRV_ARM 
VSSDRV_ARM 
VSSDRV_ARM 
VSSDRV_LDO 
VSSDRV_LDO 
VSSDRV_LDO 
VSSDRV_CORE 
VSSDRV_CORE 
VSSDRV_CORE 
VSSDRV_MEM 
VSSDRV_MEM 
VSSDRV_MEM 


T 
T 
T 
T 
V 


< 
(op) 
n 


AVSSPA 
AVSSPA 


n 
wn 


<| <| < 
JNJN 
Janjo 


R8 
8 
7 
9 

R12 

R11 
11 
13 

N14 

N13 

N7 

M8 
8 

H12 


< 
op) 
op) 


I 
© 


G12 


i 
(00) 


E12 
E7 
C13 


V.1.0 


< 
op) 
wn 


Ground 
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DDR buffer (1 pins) 


VBATD DDR2 Buffer 
V4 DDR2_BUFOUT output 


SINA CLK OUTPUT(1 pins 


) 
VDD25 26Mhz CLK to D 
H CLK_SINE die 


Bonding Option (6 pins) 


F16 OPTION2 Option function 

r p onera 
E16 [vonte | [Option uncon 
E18 WOORTE || [opton function — 


White LED interface(11 pins) 


Resistor of white 
T17 SPAPAD3 WHTLED_RSET LED driver 

Current sink of 
T16 SPAPAD3 WHTLED_IB1 white LED driver 


Current sink of 
T14 SPAPAD3 WHTLED_IBO white LED driver 
— Current sink of 


e O aor O O o o rco | 
Bonser O 


ai 


white LED driver 


Current sink of 
W17 SPAPAD3 WHTLED. IB3 white LED driver 


AVDD36 Current sink of 
SPAPAD3 WHTLED_IB4 white LED driver 
AVDD36 Current sink of 
SPAPAD3 WHTLED_IB5 white LED driver 
AVDD36 Current sink of 
SPAPAD3 WHTLED_IB6 white LED driver 
AVDD36 Current sink of 
SPAPAD3 WHTLED_IB7 white LED driver 
AVDD36 Current sink of 
SPAPAD3 WHTLED_IB8 white LED driver 
AVDD36 


V17 SPAPAD3 WHTLED B2 


. 


Current sink of 
SPAPAD3 WHTLED_IB9 white LED driver 


Voice band interface(18 pins) 
AVDDVB Headphone plug 

SPAPAD3 HEADMIC_IN in pad 

SPAPAD3 AUXMICP AVDDVB Auxiliary 
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microphone 
positive input 
A A ee Auxiliary 
microphone 
SPAPAD3 AUXMICN negative input 
eo Pm Microphone 
SPAPAD3 MICP positive input 
AR eee Microphone 
SPAPAD3 MICN negative input 
AVDDVB Microphone bias 
SPAPAD3 MICBIAS voltage 
SPAPAD3 le — Line in 
SPAPAD3 le — Line in 
AVDDVB 32W stereo 
headphone 
L-channel driver 
SPAPAD3 HEAD_P_L output 


AVDDVB Line out positive 
output, followed 
SPAPAD3 AORP by a PA 
AVDDVB Line out negative 
output, followed 
SPAPAD3 AORN by a PA 
AVDDVB 32ohm earphone 
driver negative 
SPAPAD3 EARN output 
AVDDVB 32ohm earphone 
driver positive 
SPAPAD3 EARP output 


AVDDVB Auxiliary 
Microphone bias 
SPAPAD3 AUXMICBIAS voltage 
APEL | Head microphone 
SPAPAD3 HEADMICP positive input 


a Head 
microphone 
G15 SPAPAD3 HEADMICN negative input 


VBAT input( 24 pins) 


AVDDVB Audio DAC 
output driver 
common mode 

SPAPAD3 voltage 

AVDDVB 320hm stereo 
headphone 
R-channel driver 

SPAPAD3 HEAD_P_R output 
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= 
i) 


DCDC VBAT 

VBATDRV_ARM DRIVER 
DCDC VBAT 

VBATDRV_ARM DRIVER 
DCDC VBAT 

VBATDRV_ARM DRIVER 
DCDC VBAT 

VBATDRV_LDO DRIVER 
DCDC VBAT 

DRIVER 
DCDC VBAT 

DRIVER 


DCDC VBAT 
DRIVER 
DCDC VBAT 
DRIVER 


DCDC VBAT 
DRIVER 


DCDC VBAT 
DRIVER 


DCDC VBAT 
DRIVER 


DCDC VBAT 
DRIVER 


DCDC VBAT 
[fears 

AUDIO VBAT 

DRIVER 
—— AUDIO VBAT 

DRIVER 

AUDIO VBAT 
L era 

Analog VBAT 
= era 
Pista var 
[Pia ven 


ota var 
Frisia var 


= 


= 


< 


= 


VBATDRV_LDO 


VBATDRV_LDO 


fee) 


< 


VBATDRV_CORE 


< 
o 


VBATDRV_CORE 


< 
fo) 


VBATDRV_CORE 


VBATDRV_MEM 


VBATDRV_MEM 


VBATDRV_MEM 
VBAT_BUCK 
VBAT_SENSE 


U 
=i 
=i 


Z 
3 


m 
ad 
=i 


VBATPA 


VBATPA 
AVDDPA 
AVDD36 
AVDD36 
AVDD36 
VBATD 
VBATD 
VBATD 
VBATD 


I 


N 


n 
N 


hil 
a = 


Charger Interface (3 pins 


) 
Current sense 
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Charger power 
SPVCHG_HV supply 4.2V - 
R14 T 5.5V 
External charger 
driver control 
R15 SPVDRV_HVT voltage 


RTC Interface (2 pins) 


VDDRTC 32kHz crystal 
VDDRTC 32kHz crystal 


Viberator Driver (1 pins) 
VBATPA Current sink of 
) 
Current sink of 


Keypad LED Driver (1 pins 
keypad LED 


SPAPAD3 driver 


ClassD output(4 pins) 

| [Paneme | 
[Panen 
[Papos 


PA positive 


PA_OUTN 
PA_OUTN 
PA_OUTP 
PA_OUTP 


DCDC interface(19 pins) 


pe 

a 

a 

a rae 

a External DCDC 
C16 SPAPAD3 EDCDCMEM_EN enable control 


External DCDC 
enable control 


External DCDC 
EDCDCARM_EN enable control 
SPAPAD3 VFB_ARM Pf DCDC Feedback 
BATBUC 
SPAPAD3 VFB_LDO K Pt DCDC Feedback 


BATBUC 
BATBUC 
BATBU 


C DCDC OUTPUT 
LX 
DCDC OUTPUT 
LX 
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H 
(o>) 


< 
(o>) 


BATBUC 
K 


BATBUC 
K 


DCDC OUTPUT 
LX 


DCDC OUTPUT 
LX 


< |< 


x 
K 


BATBUC 
K 


BATBUC 
K 
BATBUC 
K 


BATBUC 
K 


BATBUC 


BATBUG 
K 
K 


BATBUC 


DCDC OUTPUT 
LX 


DCDC OUTPUT 
LX 


DCDC OUTPUT 
L 
L 


X 
LA DCDC OUTPUT 
X 


DCDC OUTPUT 
LX 
DCDC OUTPUT 
LX 


DCDC OUTPUT 
LX 


Clock input(2 pins) 


Reference 26M 


aereen AVDDBB 
SPAPAD3_H clock output 
VDD_A Main PLL clock 
sPapap3 H | MCLK! input 
TD Rx&Tx interface(6 pins) 
AVDDBB TD Rx reference 
SPAPAD3_H_ | TORXREF i - i voltage 
AVDDBB TD Rx Q-channel 
C8 SPAPAD3_H negative IO 
AVDDBB TD Rx Q-channel 
E8 SPAPAD3_H positive lO 
TDIN AVDDBB TD Rx I-channel 
F SPAPAD3_H negative IO 
TDIP AVDDBB TD Rx l-channel 
E SPAPAD3_H positive lO 
AVDDBB TD Tx reference 
Analog Baseband Interface (5 pins) 
AVDDBB Base band 
transceiver 
Q-channel 
SPAPAD3_H negative IO 
AVDDBB Base band 
TRXQP = < = transceiver 
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positive lO 


SPAPAD3_H 


SPAPAD3_H 
AFC interface(2 pins) 


SPAPAD3 H | AFCOUT 
SPAPAD3 H | AFCREF 


APC output (1 pin) 


AVDDBB 
AVDDBB 
AVDDBB 


Base band 
transmitter 
reference voltage 


Base band 
transceiver 
I-channel 
negative IO 


Base band 
transceiver 
I-channel positive 
IO 


AFC output 
AFC Vref 


A13 SPAPAD3_H 


External reset input(1 pin) 


APCOUT 


AVDDBB 


APC output 


SPAPAD3_AD 
Cl 


Aux ADC Interface (4 Pins) 


EXTRSTN 


AVDD36 


Internal 2K 
resistor to VBAT 


SPAPAD3_AD 
Cl 


SPAPAD3_AD 
Cl 


AVDDBB 


AVDDBB 


Auxiliary ADC 
inputO / GPIO 
inputO 


Auxiliary ADC 
input1 / GPIO 
input1 


Auxiliary ADC 
input2 / GPIO 
input2 


B16 
SPAPAD3_AD 
B15 Cl 
SPAPAD3_AD 
B13 CI 


Not used (4 Pins) 


AVDDBB 
AVDDBB 


Auxiliary ADC 
input3 / GPIO 
input3 
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3.3.1 


3.3 Pin Control Registers 


Memory map 
ARM base address: 


0x4200_0180 


0x04 COM_RX_SCLK | 10'h100 
0x08 COM_RX_SYNC | 10'h100 
0x0C COM_RX_DIO 10'h100 
0x10 COM_RX_DI1 10'h100 
0x14 COM_RX_DQO_ | 10'h100 
0x18 COM_RX_DQ1 10'n100 
Ox1C COM_TX_SCLK | 10'h100 
0x20 COM_TX_SYNC | 10'h100 
0x24 COM_TX_DIO 10'n100 
0x28 COM_TX_DI1 10'n100 
0x2C COM_TX_DQ0 10'h100 
0x30 COM_TX_DQ1 10'h100 
0x34 COM_TX_APCD | 10'h100 
0x38 ANA_INT2 10'h100 
0x3C ADI_SCLK 10'h100 
0x40 ADI_SYNC 10'n100 
0x44 ADI_D 10'n300 
0x48 TD_RX_CLK 10'n100 
Ox4C GSM_RXPD 10'n100 
0x50 GSM_TXPD 10'n100 
0x54 TD_RXPD 10'n100 
0x58 TD_TXPD 10'n100 
Ox5C AUD_DASYNC 10'n100 
0x60 AUD_DADO 10'n100 
0x64 AUD_DAD1 10'n100 
0x68 AUD_ADSYNC 10'h100 
Ox6C AUD_ADDO 10'n100 
0x70 AUD_SCLK 10'n100 
0x74 CLK_32K 10'n100 
0x78 XTL_BUF_EN 10'n100 
0x7C CHIP_SLEEP 10'h100 
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0x80 CLK_26M 10'h100 
0x84 EXT_RST_B 10'h100 
0x88 ANA_INT 10'h100 
Ox8C PTEST 10'n100 
0x90 TESTRSTN 10'n102 
0x94 PBINT 10'h100 
0x98 TP_XL 10'n180 
Ox9C TP_XR 10'n100 
0xA0 TP_YD 10'h100 
0xA4 TP_YU 10'h100 
OxA8 PBINT2 10'h100 
3.3.2 Register Description 
3.3.2.1 Pin Control Register Description 


Description: Pin control register share the same bit format shown as below: 


Offset Address Other Pin control register (reset value depends) 


|_PIN.NAME_REG | 
Br [a1] 30 | 29 | 20 | 27 | 2p (25) 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


DEn : E = 
RO R/W 
Note: 
“PIN_NAME’ represents each pin. For default value of each control bit please refer to in Memory 
Map. 
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[ema jro [zno [Reseved 


PIN_NAME drv R/W Driver Strength select 
00: 2mA 
01:6mA 
10: 12mA 
11: 24mA 


PIN_NAME_func_wpu mao o dew o Weakly pull up for function mode 


PIN_NAME_func_wpd i Weakly pull down for function 
mode 


PIN_NAME_sel [5:4] R/W Function select: 
2’b00: Mode0 
2’b01: Mode1 
2’b10: Mode2 
2’b11: Mode3 


PIN_NAME_wpu [3] R/W Weak pull up for chip deep sleep 
mode 

PIN_NAME_wpd [2] R/W Weak pull down for chip deep 
sleep mode 

PIN_NAME_ie [1] R/W Input enable for chip deep sleep 
mode 

PIN_NAME_oe [0] R/W Output enable for chip deep 
sleep mode 
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4 Electrical Specifications 


4.1 DC Specifications 


4.1.1 Absolute Maximum Ratings 


The functionality of SC2712 is subject to the absolute maximum/minimum values listed in 
Table 4-1. Do not exceed these parameters or the part may be damaged permanently. 
Operation at absolute maximum ratings is not guaranteed. 


Table 4-1 Absolute maximum ratings of SC2712 


Sre p O o e 
vore ouow nptatneronasipereuss f o Tv 
pen EP v 

[vo | rowvoteceonanydotainpt | oa fae fv 
[va [roa votaoe on ary araog mea os f se fv 


| DC drive current for EARP, EARN, AUXSPP 60 MA 
a and AUXSPN 

Maximum ESD stress voltage, Human Body 
y Model, any pin to any supply pin, either polarity 2000 y 

max ESD | or any pin to all non-supply pins together, f 

either polarity. Three stresses maximum. 
| Maximum DC Input current for any non-supply 5 A 
max, DC pin m 


Se 
Se 


Vpulse, 14 V 


Note: Vpulse and Twidth is described below: 


V pulse 


Twidth 


Figure 4-1 Voltage surge on VBAT 
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4.1.2 Recommended Operating Conditions 
$C2712 is recommended to operate under the conditions list in Table 4-2. 


Table 4-2 Recommended operating conditions 


VBAT Supply voltage from a battery 3.2 ee ae 


Core supply voltage 1.1 1.2 V 
Arm supply voltage 1. i 1.2 1.3 V 
Junction temperature 
Ambient operating temperature 


Note1: Hardware stops charging if VCHG is higher than 9V and the maximum value of VCHG can 
be set by software. The higher maximum value of VCHG, the stricter Vds requirement of 
external MOSFET. 


Note2: The value set by software should be 10% higher than maximum value of VCHG listed in 
table to guarantee all chips can stop charging over the maximum value of VCHG. 


4.1.3 Thermal Characteristics 
The thermal characteristics are as shown in Table 4-3. 


Table 4-3 Thermal characteristics 


Theta JA Junction-to-Ambient thermal resistance Air flow: 0 m/sec °C/watt 


4.1.4 ESD Characteristics 
The ESD characteristics are shown in Table 4-4. 


Table 4-4 ESD characteristics 


HBM Human body model MIL STD 883G, method 3015.7 +2K V 
CDM Charged-device model | JESD22-C101-C +800 V 


4.1.5 DC Characteristics 

SC2712 typical core voltage (VDD) is 1.1/1.2 V and the I/O supply (VDDIO) is typically at 
2.8/1.8 V. The analog circuits are typically powered at 3.0 V. The core and analog power supplies 
are provided by the on-chip LDOs. The external battery can be connected directly to pins VBATD, 
VBATPA, VBATBUCK, AVDD36, VBATDRV_CORE, VBATDRV_ARM, VBATDRV_MEM, and 
VBATDRV_LDO. If not specified, VBAT means all above VBAT. The power pins should be 
connected with a decoupling capacitor to ground (VSS, VSSIO). 

For the following table, Tamb = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3.6 V, and all 
voltages are measured with respect to VSS, unless otherwise specified. 
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Table 4-5 DC characteristics 


Total standby The whole chip is in 
standby (to) | current deep sleep mode 


Deép:power-down The whole chip is 
A powered down by 
software 


Digital supply voltage: pins VDDIO 


Digital supply 
voltage 


Digital supply voltage: pins VMEM 


VMEM Digital supply 
voltage 


Digital supply voltage: internal VDD 


Digital core supply 
voltage 
VDD 


Sleep mode digital 
core supply voltage 


Arm Core supply 
voltage 


Digital input 


Input voltage 
LOW-level 


HIGH-level 


Input voltage 
c j 
lu 


Input leakage 
current 


Digital output 


At lsink = 2,4,6,10 
Output voliage mÀ 


VoL 
w LOW-level (programmable) 


Output voltage At lsource = 2,4,6,10 
mA 

HIGH-level 

(programmable) 


Analog supply voltage: pins VBAT36 


Analog supply 


AVDD =3 V 

All analog blocks 
i Analog supply are active, but no 
VBAT36 current load at EARP, 

EARN, AUXSPP 

and AUXSPN 


Analog supply voltage: internal AVDD 
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ret [Peer [eerie fr [en [ee [oo 


Analog core supply 
voltage 


RTC supply: pin RTCVDD 


sm ee 


IRTCVDD Supply current 


LDORTC quiescent 
current 


Iquiescent 


Note1: Vpad means the power supply voltage at the corresponding pad. 

Note2: Supply voltage of RTCVDD can be set as 1.8V, 1.7V, 1.6V and 1.5V. When VBAT is on, 
lIntcvpp can be reduced to 2uA through setting Vatcvop as 1.5V in power down mode. 
When VBAT is off, IRtcvpp can be reduced to 5uA through reducing the amplitude of 
XTL32K. 


4.2 AC Characteristics 


A pin’s AC characteristics include input and output capacitance, which determine loading 
for external drivers or other load analysis. The AC characteristics also include a de-rating 
factor, which indicates how much faster or slower the AC timings get with different loads. 


Table 4-6 Standard input, output and I/O pin AC characteristics 


Input capacitance, all standard input and 
IO pins 


Output capacitance, all standard output 
and IO pins 


Output de-rating falling edge on all 
standard output and I/O pins, from 30 pF 
load 


Note: 
1. The AC specifications are tested with a 30 pF load as indicated in Figure 4-2 


ert 


Z 30pf 


Figure 4-2 Test circuit of an I/O pin 


2. The output capacitance and de-rating falling edge are measured under the 
condition of maximum driving strength: 24 mA @ 3 V. 


3. 
For the following tables, Tamb = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3.6 V, and all 
voltages are measured with respect to VSS, unless otherwise specified. 


Table 4-7 AC characteristics 


[Symbol [Parameter | Govdions | win] Tice! | mar | Uni _| 
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Parameter Conditions i “= ESEE 


Master clock 
frequency 


Real-time clock 
frequency 


Digital input 


Ci Input capacitance 
Digital output 
Tr Output rise time Output load = 20 pF 


Tr Output fall time Output load = 20 pF 


Master clock input 


Afflfmelk Frequency 
compensation 
range 


Vinelk Master clock AC coupling 
amplitude 


Smelk Master clock duty 
cycle 


Real-time clock input 


A f/frtck Frequency Standard deviation 
tolerance 


Srtclk Clock duty cycle 


4.3 Performance Specifications 
This section specifies the performance of some major SC2712 modules. 


4.3.1 TD-SCDMA Baseband 


4.3.1.1 TD-SCDMA Rx ADC 
Table 4-8 Rx ADC AC characteristics 


[Parameters [sveo [noe | min Typical | m [Unit 


Peak to 
Input m signal peak 
range) differential 

(0 dB gain) 


Input Common Mode 
Voltage Vicm 


3 dB Cutoff Frequency 
(LPF) 


C ae Ce A E E O E 
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4.3.1.2 TD-SCDMA Tx DAC 
Table 4-9 Tx DAC AC characteristics 


Paramar | Smbor [Now [Win | Typical [ mex [Uni | 


Output Common Mode This voltage is 
Voltage programmable 


800 @ gain = 2/3 
1200 in=1 
Differential Output Voltage | Vpp 1600 Ps sah 4/3 i 
2000 @ gain = 5/3 


Ee EC 


Signal to noise ratio 
Dynamic Range 
Total harmonic distortion 


Filter Attenuation @1M 

(LPF) 

Filter Attenuation @1.3MHz 3 
(LPF) 

Filter Attenuation 

@5.12MHz (LPF) 

Passband Gain Flatness 

(LPF) 


4.3.2 GSM Baseband 


4.3.2.1 Baseband Transmit Path 


The outputs of GMSK modulator are converted to analog levels by 10-bit D/A Converters 
(DAC), and then passed to an analog Butterworth low pass filter. Each analog part has 
special offset cancellation. 


Table 4-10 Performance of GSM baseband transmit path 


GMSK modulator 


Co 
mw O f e e 


Number of Channels 
Resolution bits 


V.1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 33 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GORSPREADTRUM $C2712 Device Specification 


[Parameter | CondivonstGommenta[ win | Types! | wax] Unt 

srao oo fe YC 

wame o Yi 
E 


Total harmonic distortion 


Peak error 


LP analog filter 


Cutoff frequency (3 dB) 


I/Q phase mismatch 
TX_B [1:0] = 00 


TX_B [1:0] = 10 Ks | 409 fv 
Maximum differential output voltage 

mera || a 

meron — | |as | 


——_— a |. i 


Minimum load resistance 
Singleended | mk 
wea TC Tdi 
Maximum load Capacitance 
jSingleended | 0 
ppifeenias S f S| 
Complies with GSM 
foramen | || | 
0 — 100 kHz 
200 kHz 
250 kHz 


Relative output power 


> 1800 kHz 
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4.3.2.2 


Baseband Receive Path 


The differential I/Q signal from the RF module is modulated to two-bit words by 2-A 
modulator at a frequency much higher than the Nyquist rate. Then the signal passes 
through a digital filter. Each analog part has special offset cancellation. 


Table 4-11 Performance of the baseband receive path 


[Paani O [eonda comments | win | typica | Wor [Unt | 
racoon mossar OOOO TSP tame 
e Si? Pe | ly 
Frowsanpingtewerey OOo o e | 


Output data 


Analog input signal bandwidth 
Dynamic range 


Signal to (noise + distortion) ratio 


Input DC offset 


In-band gain flatness 


Head detect 


Table 4-12 Electrical specification of head detect 


Pp om | ~w] v | {v | 
0.6-1.4 Headset insert 


(V) 
Headset’s mic button 
1.8 
pressed 
2.8 


1.8 


HEADDETECT_PD | HEADMIC_IN | HEADMIC_DETECT| HEAD_BUTTON 
v 


Power down 
(VDDIO=2.8V) 
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4.3.4 Phase-Locked Loop (PLL) 


Table 4-13 Performance of the phase-locked loop 


Ci ae ee 


Digital power 
Analog power 


Power supply 


Input clock coupling 


capacitor External coupling capacitor 


Input reference 


Frequency Range 


Spe o 
Cycle to cycle jitter (p-p) All other circuits on T 
te 
a a a E 
oo ojm 
| jm 


e For MPLL, fin is always at 26 MHz, while for the other three PLLs. Fin frequency is 
the same as the external oscillator. 


e TDPLL frequency should always be multiple of 5.12 MHz, for TD-SCDMA Rx/Tx 
timing. 


Settling time 


a ae 
Cas 
dere 


4.3.5 RTC Oscillator 


$C2712 contains an RTC oscillator, for a specific crystal frequency at 32.768 kHz. The 
32.768 kHz crystal is connected at RTC32KI and RTC32KO. 


Table 4-14 Performance of the 32.768-kHz oscillator 
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mwe S G e 


Input High Voltage RTC32XI 


i Max 
1 

8 

Input Low Voltage RTC32XI 0.2VRTC |V 

1 

18 
10 

5 


Input Leakage, RTC32XI 


Input Capacitance 


Parasitic Capacitance, F 
RTC32XI/RTC32XO 


Note1: The recommended frequency tolerance of crystal is +20ppm. 


Note2: SC2712 also supports digital 32.768KHz clock input. The digital clock should be 
connected through a 10-51K Q series resistor to RTC32KI, while RTC32KO can be 
left floating. The logic low of this digital clock should be between 0-0.4V while the 
logic high should be between 1.4-1.8V. The drive strength of this digital clock must 
be larger than 1mA. 


4.3.6 USB 2.0 PHY 


The USB 2.0 PHY in SC2712 is fully compliant with USB 1.1 specifications. Please refer to 
Universal Serial Bus Specification revision 1.1 at http:/Avww.usb.org/developers/docs. 


4.3.7 Automatic Frequency Contro! (AFC) DAC 


A part of the AFC is a 12-bit D/A converter and a programmable gain output driver. Special 
offset cancellation is applied in the AFC DAC. 


Table 4-15 Performance of the AFC DAC 


[Parameter Gonaions/Gomments_[ Min | Typical | Max [unn | 
Power supply 2.7 3 3.3 V 

oe 
[Differentialnonsinearty ft Tt 8 


[Smmm —SCS~«*d OF ewergewe |i ie 
[Gamers a E 


e a A S 
Maimun ouutvotage [Gamers | firem] v 
V 
kQ 


Maximum output voltage Gain >=1.8 3 
Minimum load resistance 50 


e a A | [er _| 
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4.3.8 GSM APC DACs 


The general DAC is used to control power ramping and gain in SC2712, which name as 
GSM APC. Itis 10 bits D/A converter with a programmable-gain output driver. 


Table 4-16 Performance of the APC DAC 


Resolution 


Integral non-linearity 


Differential non-linearity Poe 


Gain = 2.4 


4.3.9 DDR buffer for DDR2 
The general DDR buffer for DDR2 is below in SC2712. 


Table 4-17 Performance of the DDR2 buffer 


Output Voltage DDR power is VD VD/2 


Load capacitor 


offset Voltage No loading in buffer output 3~4 
DDR2_CHN_S<1:0> 
00 5 
Quiescent current 01 7 
10 12 
11 38 
Load regulation Load <50uA 10 


4.3.10 Auxiliary Analog-to-Digital Converter (ADC) 


The auxiliary ADC is a 12-bit successive approximation A/D converter. The ADC has 22 
input channels, which include internal analog circuit used to monitor battery voltage, 
charging current and voltage, and the four channels are for external usage. Four channels 
are specially used for touch panel. Special offset cancellation is applied in the ADC. 
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CHO0~3,General input 
CH4~8, internal charger 
AuxADC QH13~16, internal DCDCs calibration input 
‘ CH1/, Backup charger 


CH18, Headmic input 
CH9~12,TPC inputs 


Touch Panel 


CH19~/21, Internal LDOs calibration input 


Figure 4-3 AUXADC circuit 


Table 4-18 Performance of the Auxiliary ADC 


Parame [condens Commons | Min | typical | wax [Uni] 
Fars o a e e 
eawn o o e 
moame f ooa 


ENCE 


Cr S O 


4.3.11 LDO 
Table 4-19 the performance of the LDOS 


CO 
Pararzsv ovamo O 


Digital 2.8V 10 Voltage(VDD28) 
Status after reset on 
Application IO/ NAND Flash/LCM 


1.75 1.8 1.85 
O 
Output Trimming Output Trimming range (32 steps) 10 
Output Trimming step st pe 


Line regulation Vi=3.6V-4.2V;lo=120mMA; 5 lwo Jæ | mv | 
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[Parameter [ommes Win | Typical | Wax | Unit | 
Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 15 25 50 mV 
Regulation 
Load Regulation Vi=3.8V; lo=0-120mA; 

Vi=3.8V; lo=0-120mA;Co=2.2uF; 
Regulation Tr=10us 

[Shotcurenime i e o TRO a 


Supply ramp from 0 to 3.6v in 10us | 80 120 us 
Vo=0.1V (lout=Imax/2) 200 
ext 


Q| = 
ojo 
ojo 
A 
Q 
O 


4 
oOo 


Digital 1.8V IO Voltage(VDD18) 
Status after reset on 
Application 1O/ NAND Flash/LCM 


ora E 
10 1.23 3 1.37 
11 2 

7 


MD 
PO 
aK 
N 


1.7 1 

fo 
Output Trimming Output Trimming range (32 steps) -10 
Output Trimming step 


10 mV 

Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 6 10 5 mV 
Regulation 

0 mV 


Load regulation Vi=2.2V; lo=1-120mA; 10 20 
20 40 


Load Transient Vi=2.2V; lo=1-120mA; 60 mV 
Regulation Co=1uF; Tr=10us 


Current limit i=3.8V 


PSRR F=217Hz,lo=100mA, Vbat=3.6 
Tpu Supply ramp from 0 to 2.2v in 10us 
Tpd Vo=0.1V (lout=Imax/2) 90 


LDO for RF(VDDRF) 


-|N 
oja 
oO 


o 
i 


480 


DQ 
o|o 
aj R 

3 


410 
50 
90 


a 
aan = 
> 


4 
oO 
Po — — 
h ol gajo 
i te] 
n 


> 
N 
c 
= 


Status after reset on 


Application RF/TCXO 
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[Parameter [Comments J vin | Typical | Max [Unit 
omaoma Oo f O o || 
Output Trimming Output Trimming range (32 steps) -10 10 % 
Vi=3.6V-4.2V;lo=120mA:Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-120mA; 


Load Transient Vi=3.8V; lo=0-120mA;Co=2.2uF; 50 75 mV 
Regulation Tr=10us 


eao ooo O i e e a 


Digital SDIOO Voltage (VDDSDO0) 


Status after reset off 
Application SD Card 
Output Voltage 00(default) 


oO 


a. mre 
` bzi (o) pen 


Output Current 
Output Trimming Output Trimming range (32 steps -10 
Output Trimming step 

Line regulation Vi=3.6V-4.2V;lo=75mA; 


Line Transient Vi=3.6V-4.2V;lo=75mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-75mA; 


Load Transient Vi=3.8V; lo=0-75mA;Co=1uF; 
Regulation Tr=10us 


Short current limit 


eC 
6 
0 


i=3. 
PSRR F=217Hz,lo=100mA, 50 
Tpu Supply ramp from 0 to 3.6v in 10us 50 
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[Parameter [Comments ‘Min [ipea | wax [unt | 


Digital SDIO1/SDIO3 Voltage (VDDSD1/VDDSD3) 
Status after reset off 
Application SD Card 
Output Voltage 00 1.42 1.5 1.58 


01 (default) 1.7 1.8 1.9 


; 
Line Regulation 4 10 mV 


Line Transient Vi=2.1V-2.3V;lo=50mA;Tr=10us 6 15 
Regulation 


Load regulation Vi=2.2V; lo=1-50mA; 10 


Load Transient Vi=2.2V; lo=1-50mA; 
Regulation Co=1uF; Tr=10us 


Short current limit | KN 


Digital CMMB1V8 Voltage (VDDCMMB1V8) 
off 
CMMB 


o|o 
= S E = 


Line Regulation Vi=2.1V-2.3V;lo=120mA; 4 6 10 mV 
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[Parameter [Comments [win | Typical | Max | Unit 
Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 6 10 15 mV 
Regulation 
Load regulation Vi=2.2V; lo=1-120mA; 
Regulation Co=1uF; Tr=10us 

wonn O S o o | 


Supply ramp from 0 to 2.2v in 10us | 90 225 us 
Vo=0.1V (lout=Imax/2) 90 150 295 
ext 


= 
oOo 
oO 


lo-omA 25 
Ceo ee 
Digital CMMB1V2 Voltage (VDDCMMB1V2) 
Status after reset off 

Application CMMB 
Output Voltage 


han 
N 


4 
oO 
po] oe 
na 


11( ) .2 
-7 


1.7 1 

. 1 
default 1.26 
Output Trimming Output Trimming range (32 steps) -10 
Output Trimming step 


10 mV 

Line Transient Vi=2.1V-2.3V;lo=100mA;Tr=10us 6 10 5 mV 
Regulation 

0 mV 


Load regulation Vi=2.2V; lo=1-100mA; 10 20 
20 40 


Load Transient Vi=2.2V; lo=1-100mA; 60 mV 
Regulation Co=1uF; Tr=10us 


Current limit i=3.8V 


PSRR F=217Hz,lo=100mA, Vbat=3.6 
Tpu Supply ramp from 0 to 2.2v in 10us 
Tpd Vo=0.1V (lout=Imax/2) 90 


SIMO LDO (VSIMO) 


=|] N 
ojo 
© 


o 
i 


480 


DQ 
o|o 
aj R 

3 


410 
50 
90 


a 
aan = 
> 


4 
oO 
ine) — — 
h ol gajo 
i te] 
n 


= 
N 
c 
= 


Status after reset Off 


Application Supply for SIM Card 
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[Parameter [Comments | mm | Topic | ox [Uni 
owa [| ë ë O o 


Output Trimming Output Trimming range (32 steps) -10 10 % 
Output Trimming step 0.7 % 


Line Transient 
Regulation 


Load regulation 


Load Transient Vi=3.8V; lo=0-40mA;Co=1uF; 
Regulation Tr=10us 


Current limit Vi=3.8V 120 150 225 mA 


F=217Hz,lo=40mA, 36 40 50 dB 
Supply ramp from 0 to 3.6vin 10s | 60 100 150 us 
) 250 375 us 


Vo=0.1V (lout=Imax/2 150 


SIM1 LDO (VSIM1) 


Status after reset Off 


Application Supply for SIM Card 
Output Voltage 


Output Current 


Output Trimming Output Trimming range (32 steps) -10 


Output Trimming step 


Line regulation Vi=3.6V-4.2V;lo=40mA; 


Line Transient Vi=3.6V-4.2V;lo=40mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-40mA; 


Load Transient Vi=3.8V; lo=0-40mA;Co=1uF; 
Regulation Tr=10us 


Short current limit 


Current limit 
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[Parameter [eonments |Win [rypa | Wor [uni 
ret [essen [on e [lo 
se 


ees lo=0mA so {so 
2.2 


Small battery and Real time clock LDO (VDDBK and VDDRTC) 


Status after reset On 


Application Supply for small battery and RTC 


VBATBK Output 2.6 2.75 
Voltage 
(default) 


VBATBK output 0 (default) 
resistor 


1500 1800 
2000 2400 


VDDRTC Output 00(default) : : 1.85 
Voltage 


=á 
=š 


Output Current 
Line regulation Vi=3.6V-4.2V;lo=0.2mA; 


Load regulation Vi=3.8V; lo=0-0.2mA 5 


Tpu Supply ramp from 0 to 3.6v in 10us 


Isleep Vbat 
Vbuk 


Analog BB Voltage(AVDDBB) 
On 
Supply for BB circuit, for example ADC/DAC/AFC/APC 
00(default) : 3.0 
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[Parameter [Comments ‘Win [veea | wax [unt | 
Pui Tinminasen | a id 


Line Transient Vi=3.6V-4.2;lo=30mA;Tr=10us 
Regulation 


Load regulation 60 mV 
Vi=3.8V; lo=0-50mA;Co=2.2uF: r jee | 
Regulation Tr=10us 
PSRR F=217Hz,lo=50mA, 48 60 72 dB 
32 40 60 uA 


Isleep lo=0mA 


uF 


USB High Voltage(VDDUSBh) 
Status after reset Off 
Application USB IP 


Output Voltage 00 (default 
0 


0 ( ) 
1 
10 
11 


.2 3.3 
10 

0.7 

10 

10 20 


[ep] 
Oo 


= 
oO 


Output Trimming Output Trimming range (32 steps) 


Output Trimming step 
Line regulation Vi=3.6V-4.2V;lo=30mA; 


Line Transient Vi=3.6V-4.2V;lo=30mA;Tr=10us 40 
Regulation 


Load regulation Vi=3.8V; lo=0-50mA; 60 


Load Transient Vi=3.8V; lo=0-50mA;Co=2.2uF; 
Regulation Tr=10us 


VDD25(VDD25) 


Status after reset On 
Application PLL and EFUSE 
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[Parameter [Comments | min | Typical | Max | Unit 
a Bf | 
a E 
a E 
Output Current LT tC 110 mA 

Output Trimming -10 


Output Trimming step 
Line regulation Vi=3.6V-4.2V;lo=50mA; 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-50mA; 


Load Transient Vi=3.8V; lo=0-50mA;Co=2.2uF; 
Regulation Tr=10us 


Tpu Supply ramp from 0 to 3.6v in 10us 


60 
PSRR F=217Hz,lo=30mA 48 


= 

N 
— 
o 


a | 
o|o 
4 
oOo 


Nh] 
oO| oO 


£ 
j=) 
oO 


(op) 
oO 
N 
ine) 


N 
M 
> 
N 


Cex 
DVDD18(VDD_A) 


Status after reset On 


Application Analog 1.8V power 
Output Voltage 


= 
N 
= 
mk 
co 
< 


œ 
[e] 
3 

> 


Output Current 


= 
oO 

o 
O 


Output Trimming Output Trimming range (32 steps) -10 


a 


Output Trimming step 


Line regulation Vi=3.6V-4.2V;lo=50mA; 5 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 10 
Regulation 


Load regulation Vi=3.8V; lo=0-50mA; 20 


Load Transient Vi=3.8V; lo=0-50mA ;Co=2.2uF; 
Regulation Tr=10us 


pe) 
oO 
A 
oO 
3 

< 


-|o 
ht 
[æ] 
3 
< 


DS) 
So 
INES 
ojo 
œ 
o 
3/3 
<| < 


PSRR F=217Hz,lo=50mA, 
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Digital CAMIO Voltage (VDDCAMIO) 


Status after reset 


off 
Application Supply for external CAM 
Output Voltage 00 1.42 1.5 1.58 


ET E 
a 2 


11 1.14 1 1.26 
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Output Trimming Output Trimming range (32 steps) 


Line Regulation Vi=2.1V-2.3V;lo=100mA; 


Line Transient 
Regulation 


Load regulation 


Load Transient 
Regulation 


10 20 
Vi=2.2V; lo=1-100mA; 20 40 60 
Co=1uF; Tr=10us 


Vi=2.2V: lo=1-100mA: 10 2 O 


mV 


Short current limit 150 200 mA 
Current limit Vi=3.8V 410 480 640 mA 


PSRR F=217Hz,lo=100mA, Vbat=3.6 50 60 65 dB 
Supply ramp from 0 to 2.2v in 10us | 90 150 
15 


Isleep lo=OmA 10 
Cext 1 


Digital CAMCORE Voltage (VDDCAMCORE) 


Status after reset 


Application 


Output Voltage 


off 
Supply for external CAM 


00(default) : 
10 


25 uA 
2.2 4.7 uF 


Output Current 


Output Trimming 


Line Regulation 


Line Transient 
Regulation 


Load regulation 


Load Transient 
Regulation 


11 


Output Trimming range (32 steps) 
Output Trimming step 
Vi=2.1V-2.3V;lo=100mA; 


Vi=2.1V-2.3V;lo=100mA;Tr=10us 


Vi=2.2V; lo=1-100mA; 


Vi=2.2V; lo=1-100mA; 
Co=1uF; Tr=10us 


Short current limit 


Current limit 


Vi=3.8V 


PSRR 
Tpu 
Tpd 


F=217Hz,lo=100mA, Vbat=3.6 


Supply ramp from 0 to 2.2v in 10us 


Vo=0.1V (lout=Ilmax/2) 


Isleep 
Cext 


V.1.0 


lo=OmA 
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[Parameter [Commonis J min | Trpict | ox [uni 


LDO CAMMMOT Voltage (VDDCAMMOT) 
Status after reset Off 


Application Supply for external CAM 


1 
10(default) 2.7 
11 1.7 

1 


Output Trimming -10 
Line regulation 5 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 12 25 50 
Regulation 


Load Regulation Vi=3.8V; lo=0-100mA; 25 


Load Transient Vi=3.8V; lo=0-100mA;Co=2.2uF; 
Regulation Tr=10us 


Short current limit 
Current limit Vi=3.8V 
PSRR F=217Hz,lo=100mA, 


Vo=0.1V 180 300 450 
lout=Imax/2) 
12 


Isleep lo=O0mA 23 uA 
F 


External cap 2.2 2.2 4.7 u 


General CAMA LDO (VDDCAMA) 


Status after reset Off 


Tpd 


Supply for external CAM 


00(default) 2 
0 2 
2 


0 
1 
10 
11 
Output Trimming range (32 steps) - 


Output Trimming step 
Vi=3.6V-4.2V;lo=50mA; 5 


Load regulation Vi=3.8V; lo=0-50mA; 15 30 45 
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30 


in 
Load Transient Vi=3.8V; lo=0-50mA;Co=1uF; 15 45 mV 
Regulation Tr=10us 

PSRR F=217Hz,lo=50mA, 48 60 72 dB 
Cext ee e e E 


Digital VDD3V Voltage (VDD3V) 
Status after reset off 
Application SD Card 


01 (default) 2.9 
wooo h 


Output Trimming Output Trimming range (32 steps) -10 


f 
< 


4 
oO 


—t 
aa 
MD 
P 


O 
x 


Output Trimming step 
Line regulation Vi=3.6V-4.2V;lo=100mA; 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-100mA; 


Load Transient Vi=3.8V; lo=0-100mA;Co=2.2uF; 
Regulation Tr=10us 


7 
Current limit i=3.8V 4 


PSRR F=217Hz,lo=50mA, 3 
Tpu Supply ramp from 0 to 3.6v in 10us | 2 
Tpd Vo=0.1V (lout=Ilmax/2) 1 


Isleep lo=0mA 


Analog VB Voltage(AVDDVB) 
Status after reset Off 
Application VB analog/VB output 
0 EEE: 
Ooo e ë we s 
EE 
Output curet PT 
3 5 


4 
10 2 
11 9 3.0 
Vi=3.6V-4.2V;lo= : 
10 


= 
oO 
4 
o1 
ine) 
ol 


o 
oa 


o 
oa 


N 
oa 


(op) 
BK 
oO 


5 
10 
6 
0 
10 


ao; 
ajo 
a}; oa 
ojo 


4.7 uF 


4 
[ep] 
ine) — 
oO j| œ 
O 
& 
a oO 


<| <| <| < 


Output Current 100 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 5 20 
Regulation 
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Load regulation Vi=3.8V; lo=0-100mA; 
25 50 75 mV 


Load Transient Vi=3.8V; lo=0-50mA;Co=4.7F; 
Regulation Tr=10us 


fon | o e fz ff | 


Analog VBO Voltage(AVDDVBO) 


Status after reset Of 


Application VBO analog/VBO output 
Output voltage 2.7 2.9 3.1 
8 


000 
011 

) 
111 


<| <| < 


fe 
a OO 
CO 
Oooo | oem a a e 
ee 
[ouput Curent 


<| <| < 


<| < 


110 3.3 3.5 3.6 


Line Transient Vi=3.6V-4.2V;lo=75mA;Tr=10us 5 10 20 mV 
Regulation 


Load regulation Vi=3.8V; lo=0-75mA; 


Regulation Tr=10us 
Status after reset off 
Output voltage 000 2.7 
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[Parameter [Comments | mn | Topic | wor [uni 
a a a z 
Oo T oe Ja aas 
a E 
N ee 

ape 


= current 
Line regulation Vsupply=3.6->4.2V, lout=200mA 


Line transient Vsupply=3.6->4.2V, lout=200mA, 


regulation Trise=10us 
Load regulation Vsupply=3.8V, lout=0->200mA 40 80 160 | mV 


Load transient Vsupply=3.8V, lout=0->200mA, 
regulation Trise=10us 


PSRR Freq=217Hz, lout=200mA 36 


40 50 dB 
pe — Tam o o ee aa 


Required for stability and ripple 


Note1: IO voltage can be switched between 1.8V and 2.8V supplied byVDD18 and VDD28. 
Note2. There are three structures for these integrated LDOs. 


Note3. The PSRR listed means the worst value for all loading statuses and cover all frequency 
range. 


Note4: IN our LDO design, it does not need remote cap. But in system application, sometimes 
power line is very long. So IR drop and noise coupling is worse, which maybe influence performance. 
If this cap is removed, that means we should give a restriction to PCB layout. For example, power line 
should be short and parasitic resistance should be small enough. 

Note5. The LDO VB, LDO VBO, LDO PA are designed for audio block’s power supply. For these 
LDOs are designed for internal power supply purpose, not for external power supply, so we do not care 
about the output voltage’s error from the typical value, which means although the output min and max 
value is more than 1% error with the typical value, the audio codec can work well under these voltage 
supply. 

The output voltage level of LDO VB, LDO VBO, LDO PA will be changed with the VBAT power 
supply automatically. So, the output voltage level over 3.3V can be achieved. For example, if the 
VBAT=4.2V, the output voltage of LDO VBO will be 3.8V, if the VBAT dropped to 3.3V, the output 
voltage will be 2.9V. So, there will be no problem about the output voltage level. 


50 100 200 | mV 


4.3.12 DC-DC 
Table 4-20 the performance of the DC-DC circuits 


[Parameter | CommenttConditons | Win | Typa | wax [ni 
ecean OSS 


DCDC for ARM 


Status after reset on 
Application ARM power 
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[Parameior ___[GanmenisiCondiions | win | typical | max [unt | 


001 
010 


101 


Output voltage 


ros | o7 [os 
or [os [os 


o 
œ 
2 
o) 


j=) 
oO 
4 
oO 


a 
o 


0.55 


110(default) 


Trim votage step (32 step) 


Trim voltage 


Output current 


Vsupply=3.6->4.2V, lout=200mA 


Vsupply=3.6->4.2V, lout=200mA 
Trise=10us 
Vsupply=3.8V, lout=0->400mA 


Vsupply=3.8V, 
lout=0->400mA->800mA->400mA->0, 
Trise=1us 


Vsupply=0->4.3V, Trise=10us 


100mA loading 


(0) 


Line regulation 


Line transient 
regulation 


Load regulation 


Load transient 
regulation 


Time to power up 
Switching frequency 


Isleep 


Effiency 
DCDC for other Core 


Status after reset 


n 


Application Digital core power 


1.1 


=š 
M 
=% 
w . 


2 


J 
~~ 5 


5 


Oo 


2 


ow —_— 
oO 


5 


4 
oO 
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40 
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ee 
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= | MN | 
oji ol 
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1 
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Sy;/Zzioco}; 3 {3} 38 4/3/3/3;/<!'<)/<1</< 
saa es < |<] =< |/</s>]/< 


o 
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Output voltage 


4 
oO 


1.1 1.2 


1 


G 
NIO 
OG 
ojN 


ojo 
© | œ 
=| oO 
ojo 


Oo 
o 
oa 
fo) 
[ep] 
oa 


1 


A 


>k 
M 


( 
011 
111 


1.3 
1.4 


4 


aś 
M 
=á 
o 


mv 


000(default) 


Trim voltage Trim votage step (32 step) 
e 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA 
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GPRSPREADTRUM $C2712 Device Specification 
[Parameter | CommentsiGondtions | Min | Typical | Max [Unit | 


Load transient Vsupply=3.8V, 
, lout=0->400mA->800mA->400mA->0, 40 50 mV 
regulation Tsetse 


Time to power up | Vsupply=0->4.9V, Trise=10us a a 


Switching frequency 1.5 2.25 | MHz 
Isleep lout=OmA 60 


| Effiency =| | Etfiency | 100mA loading S | 100mA loading = cS 


DCDC for MEM 


on 
MEM power 


1.2 


10 


Load regulation Vsupply=3.8V, lout=0->400mA 10 
: Vsupply=3.8V, 

Load tranleni lout=0->400mA->800mA->400mA->0, 

regulation Cifo-ius 

Time to power up Vsupply=0->4.3V, Trise=10us 


Isleep lout=OmA 


-j 
M 
— 
w 


—_ 
ow 
—_ 
P 


Output voltage 


P 
N 
4 
fon) 


= 
in |€ 
4 
N 


as 
œo 
= 
(e) 


Trim voltage Trim votage step (32 step) 


Line regulation Vsupply=3.6->4.2V, lout=200mA 


4 
(Zo) 
N 
fo) 


oOo 
4 
oO 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
regulation Trise=10us 


pe) 
[=] 
(oe) 
Oo 


o 


A 
oO 
o 
© 


1 


© 

als 
— 
o 


Effiency 100mA loading 
DCDC for LDO 


V 
V 
fm 
mV 
mV 
mV 
mV 
H 
MHz 


on 


LDO power 
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[Parameter | CommenisiConditons | Win | Types! | wax [ Uni 
Oooo moo ë fe a fep 
nee E 

Frinvotase [amvaa es | 2 | 2 | « [mv | 


Output current 1000 | mA 
Line regulation Vsupply=3.6->4.2V, lout=200mA 20 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA 


Vsupply=3.8V, 
lout=0->400mA->800mA->400mA->0, 
Trise=1us 


Load transient 
regulation 


Switching frequency 1 1.5 2.25 | MHz 
Isleep lout=OmA 40 50 60 | uA 


4.3.13 


VBATBUCK —_> 


eee 2.2 or 4.70H 


10uf or 22uf 
Figure 4-4 DCDC application diagram 
Charger 
Table 4-12 Performance of charger circuit 
Main battery charger 
Symbol | Description Condition Min | Typ Max Unit 
Tol_vchg | Tolerance of VCHG DC 20 V 
From charger, 
VCHRG Power supply normal range for 4.5 5.0 6.0 V 
charging 
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Maxim voltage when Soule betel any 
Vmax_pd charcer a down value from 6.0V to 6.0 9.2 V 
erp 9.2V by software 
Supply under voltage VCHRG low to 
Vuvh high ehteahold high 4.3 4.5 4.7 V 
Vuvl Supply under voltage VCHRG high to 41 43 45 v 
low threshold low 
Vuvhys Supply under voltage 200 mV 
hysteresis 
Vtrickle Trickle threshold voltage 2.5 2.7 2.9 V 
VBAT<1.1V 3 5 6 
Itrickle Trickle charge current mA 
1.1V<VBAT<2.7V 40 50 60 
when charging 
es 4.158 | 4.2 4.242 
calibrated by 
yeo Regulated output software v 
voltage 
When charging 
finished if 4.18 4.2 
calibrated in ATE 
Adapter mode 900 1000 1100 
: (1000mA selected) 
Imbat Chatgine Curren when dedin (460: || Bou: an as 
system starts up 
selected) 
Charging stop current Can be 
Istop threshold when VBAT is | programmed by 50 100 mA 
in CV mode software 
Idd Current consumption 2 3 mA 
Standby current from When charging 
Istdby | eke finished 5 ? ae 
Current from VCHG to 
BB chip when over 9.2V<VCHG<I18V 20 
voltage protection 
lov mA 
Current from VCHG to 
battery when over 9.2V<VCHG<18V 0 0 0 
voltage protection 
I_dc12V Current from VCHG When VCHG=12V 15 mA 
Ipd Power down leakage Without VCHRG 1 uA 
VCHRG=0; 
Irev Reverse leakage current Vrego-4.2V 1 uA 
Area Layout area 0.36 mm2 
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Note1: Hardware stops charging if VCHG is higher than 9V and the maximum value of VCHG can 
be set by software. The higher maximum value of VCHG, the stricter Vds requirement of 
external MOSFET. 

Note2: The value set by software should be 10% higher than maximum value of VCHG listed in 
table to guarantee all chips can stop charging over the maximum value of VCHG. 


Note3: Istop can be set according to specific requirement. 


4.3.14 Audio codec 
4.3.14.1 INTRODUCTION 
4.3.14.1.1 Features 


4.3.14.1.2 


V.1.0 


Retargetable to TSMC 0.18um/0.152um, SMIC 0.18um/0.16um 1p6m mixed signal 
low power process with 6 or more metal mask layers plus 1 resistor and 1 capacitor 
mask layers 


+1.8V (from 1.6V to 2.0V) power supply for the digital part, +3.8V (from 3.6V to 4.2V) 
power supply for the analog part. 


Junction temperature range from -40°C to 100°C 

Separate power-down modes for ADC and DAC (shutdown mode, stand-by mode) 
Three differential microphone inputs 

Four audio output drivers 

stereo 160/320 single-ended headphone drivers 

160/320 differential receiver drivers 

fully differential line outputs 

Class-AB mode and Class-D mode optional Power Amplifier (PA) 
Reduction of audible glitches systems 

Pop reduction system 

Soft mute mode 

Output short circuit protection 

Battery over voltage protection circuit with auto recovery 

Over temperature detection circuit 

Supports 26MHz main clock frequency 


Supports programmable sampling frequency Fs for ADC: 
8/12/16/20/24/28/32/36/40/44/48/52 kHz 


Supporis programmable sampling frequency Fs for DAC: 
8/9.6/11.025/12/16/22.05/24/32/44. 1/48/96 kHz 


Supports iis master interface for ADC decimation filter output and DAC interpolation 
filter input 


Supports both left and right channel for ADC and DAC path 
Supports mute control for DAC path during sampling frequency Fs mode switch 
Supports DAC to ADC loop path 


Applications 
Portable Navigation Devices (PND) 
Portable Media Players (PMP) (MP3) 
Communication (Mobile Handsets) 
Portable Computing 
Home theater systems (DVD player & recorders, Set-top boxes) 
Automotive audio systems 
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4.3.14.1.3 


4.3.14.1.4 


V.1.0 


Performances 
Stereo Audio ADC 
n Signal-to-Noise Ratio (SNR): 85dB A-Weighted 
n Total Harmonic Distortion (THD): -80dB 
n Dynamic Range (DR): 85dB 
n Power Supply Rejection Ratio (PSRR): 50dB @ kHz 
Stereo Audio DAC 


n SNR: 90dB A-Weighted 

n THD: 80dB 

n DR: 90dB 

n PSRR: 50dB @ 1kHz 
Two 16 steps input Programmable Gain Amplifier (PGA) for two differential 
Microphone inputs independently, gain range from -6dB to +39dB with 3dB steps 
(4-bit programmable gain) 
Audio output drivers’ gain independently set 


n Headphone output gain range from -33dB to +9dB with 3dB steps (4-bit 
programmable gain) 
n Receiver output gain range from -33dB to +9dB with 3dB steps (4-bit 
programmable gain) 
n Lineout and PA output gain range from -21dB to +21dB with 3dB steps (4-bit 
programmable gain) 
Audio output drivers’ typical output power 


n Headphone driver @3.3V: 20mW on 320hm load, 40mW on 16Ohm load 

n Receiver driver @3.3V: 100mW on 320Ohm load, 200mW on 16Ohm load 

n PA driver @3.8V: 800mW on 8Q load in Class-D mode, 500mW on 8Q load 
in Class-AB mode 


Overview 


The device is a flexible, low-power, low-voltage, high quality stereo audio codec, which 
containing a mono Analog to Digital Converter (ADC), a stereo Digital to Analog Converter 
(DAC) and additional analog circuitry: 


An extensive power-management unit with an internal voltage reference, three 
programmable LDOs is available to generate all required internal reference voltages, 
analog supply voltages required by the device, and microphone biasing voltage from 
the analog positive 3.6V to 4.2V supply. 

The record path covers operations from 8-kHz to 48-kHz stereo recording, and 
contains programmable input channel configurations covering single-ended and 
differential setups, as well as floating or mixing input signals. It also includes a 
digitally controlled stereo microphone preamplifier 

The device can cover operations from 8-kHz mono voice playback to audio stereo 
48-kHz DAC playback 

The playback path offers signal-processing blocks for filtering and effects, and 
supports flexible mixing of DAC and analog input signals as well as programmable 
volume controls. 


The playback path has four output drivers to support 160/320 stereo single-ended 
headphone, 160/320 differential receivers, 10kQ stereo lineout and 8Q differential 
speaker. These four output drivers can be programmable independently. 

The PA is Class-AB mode and Class-D mode optional. 

Extensive Register based control of power, input/output channel configuration, gains, 
effects, pin-multiplexing, and clocks is included, allowing the device to be precisely 
targeted to its application. 
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| Programmable sampling frequency Fs for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 
kHz 


| Programmable sampling frequency Fs for DAC: 
8/9.6/11.025/12/1 6/22.05/24/32/44.1/48/96 kHz 
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4.3.14.2 PINS DEFINITIONS AND FUNCTIONS 
4.3.14.2.1 Block Diagram 
AVDDVBE-—> 
AGNDVB I —> 
VCOM [t— Reference & Others Control bg adi 
MICBIAS interface seiral bus ADI 
HEADMIC IND —>] 
MICP i 
MICN o 
AIL o 
M P adc belk 
2 > - > ADC AUD ADDO > 
AIR [_-———> Decimation ADC [adero 
AUD AD STNG Filter [>] us i A 
AUXMICP [}-————- > adc_sdata ARM 
AUXMICN [-#———>| ~~, | —> 
VBATPAL 
AVDD 
VSS Ai 
OUTPPAD— Lineout 
Driver & jem Data Dae 
OUTNPAD@—| PA interface interf VBC 
(deseriali inte ace 
(serialize) 
EARP De ze) 
aida |AUD_DASYNC 
BARNS Privar DAC fe <—— 
AUD DADO 
|4202- 
HEAD PL dac belk 
a < | psp 
HP Interpolation DAC | dac Iro 
Driver [E AUD DADI Tiler IIs = 
< g data. 
HEAD P ROe = 
VSSAO 
VDDAO ii i t t + 
o AS ae 
—— [O Analog External Pins m® A ‘4 D H 
—— Others: Digital internal Pins A NI 2 9 
ag 
Figure 4-5 Block Diagram 
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AVDD36 VBATPA 


LDO VBO 


Other Blocks... 


Power Switch 


AVDDVBO Q AVDDPA: 


Bias circuitry 


Audio DAC Dmm Class-D PA 


VCMPA<> —> Class-AB PA 


Figure 4-6 Audio PA structure 
4.3.14.2.2 ELECTRICAL SPECIFICATIONS 


4.3.14.2.2.1 Absolute Maximum Ratings 


Over operating free-air temperature range unless otherwise noted (1). 


Table 4-22 Absolute Maximum Ratings 


M a 
wos o S o 
hova vooo | f s i 
powys o 
VENTA manema | oses v | 

paepe | ose v 


<[<][<|]<|< 


as as ea 


pss AGNDVB or VSSAO -0.3 to 5 
lor VSSPA 

IAVDDVB - AGNDVB or -0.3 to 5 
IVSSAO or VSSPA 


TTE 
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or VSSPA sleep mode -0.3 to | 0306 O| 


T a 

IAVDDVB 

eff} ae 
a ae eee a 

SS CO 


fearman |__| sews fy _| 
pocaing eairomenre TA [| +t ww | 
a 
C [ifs i | 
paasi OO OOOO l oo e 
Perma ineeie saamaa OOOO O OO s | 


(1) Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. 
These are stress ratings only, and functional operation of the device at these or any other conditions beyond 
those indicated under “recommended operating conditions” is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 


4.3.14.2.3 Recommended Operating Conditions 
AGNDVB = OV, all voltages are measured with respect to ground AGNDVB. 


Table 4-13 Recommended Operating Conditions 


PARAMETER 


Operating free-air temperature TA 


Junction temperature TJ 


AVDD36, 
VBAT power supply (1) VBATPA 


Analog power supply (2)(3)(4) AVDDVB 


Output amplifier power supply (2)(3) VDDAO 


Digital power supply VDD 


Sampling frequency Fs 
MCLK frequency 
(1) Note that AVDD36 and VBATPA have to be externally connected at the same voltage level. 
(2) Note that AVDDVB and VDDAO have to be externally connected at the same voltage level. 


(3) Note that AGNDVB, VSSAO, VSSPA and VSS have to be connected to the PCB ground. 
(4) Assuming a 20-mVpp ripple on analog power supplies (200 kHz sine wave). 


4.3.14.2.4 Required External Components 


The following table summarizes the external components required for a proper working of the device, 
except those used for the analog input and output signals: 


Table 4-24 Required External Components 


DESCRIPTION VALUE UNIT 
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Cext, ceramic reference decoupling capacitor 100 nF 
Cext, tantalum reference decoupling capacitor 10 uF 
Tantalum analog power supply decoupling capacitor 1 to 10 uF 
Ceramic AVDD36 decoupling capacitor 100 nF 
Ceramic AVDDVB decoupling capacitor 100 nF 
Ceramic VDDAO decoupling capacitor 100 nF 
Ceramic VBATPA decoupling capacitor 100 nF 
Ceramic AVDDPA decoupling capacitor 100 nF 
MICBIAS decoupling capacitor 1 nF 


4.3.14.2.5 Electrical Characteristics 


4.3.14.2.5.1 ADC Channel 
Measurement conditions: 
At T = 25°C, AVDD36 = VBATPA = 3.8 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine wave 


with a frequency of 1kHz, Fmclk = 26MHz, Fs = 48-kHz, 16-bit audio data, measurement bandwidth 20Hz — 
20kHz, unless otherwise specified. 


Table 4-25 Electrical Characteristics - ADC Channel Analog Part 


PARAMETER CONDITIONS 
Full-scale input signal, 0 dB gain 
differential inputs (1) É as Vpp 
21 dB gain 0.4 0.5 Vpp 
Full-scale input, single ended | 0 dB gain 2.5 3 Vpp 
SNR, mic inputs (2)(3) 0 dB gain 75 80 dB 
21 dB gain 65 75 dB 
36 dB gain 55 65 dB 
SNR, line inputs (2)(3) 0 dB gain 65 70 dB 
21 dB gain TBC dB 
36 dB gain TBC dB 
Dynamic range, mic inputs 0 dB gain 
i 75 80 dB 
(3)(4) 
21 dB gain 65 75 dB 
Dynamic range, line inputs 0 dB gain 
65 75 dB 
(3)(4) 
21 dB gain TBC dB 
THD, mic inputs (3)(5) 0 dB gain -80 -75 dB 
THD, line inputs (3)(5) 0 dB gain -70 -65 dB 
PSRR, differential input (6) 65 70 dB 
Channel separation, mic 0 dB gain -80 -60 dB 
inputs (7) 
Channel separation, line 0 dB gain TBC dB 
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(1) 
(2) 


(3) 


(4) 


S) 


(6) 


(7) 


4.3.15 


inputs (7) 
Gain range -6 39 dB 
Gain step 3 dB 
Gain error 0.1 0.2 dB 
Input resistance, all inputs 40 kQ 
Includes 10pF for ESD, 
bonding and package pins 10 pF 
Input capacitance capacitances 
Input b 
p l ypass 1 uF 
capacitor 


The Full Scale input voltage scales with AVDDVB, equals to 1.2*AVDDVB (Typ.) 

Ratio of rms output level with 1-kHz full-scale sine wave input, to the rms output level with the input short 
circuited, measured A weighted over a 20-Hz to 20-kHz bandwidth using an audio analyzer. 

All performance measurements done with 20-kHz low-pass filter and, where noted, A-weighted filter. 
Failure to use such a filter may result in higher THD+N and lower SNR and dynamic range readings than 
shown in the Electrical Characteristics. The low-pass filter removes out-of-band noise, which, although not 
audible, may affect dynamic specification values. 

Ratio of rms output level with 1-kHz FS-60dB sine wave input, to the rms output level with the input short 
circuited, with 60dB added to compensate the small input signal, measured A weighted over a 20-Hz to 
20-kHz bandwidth using an audio analyzer. 

Ratio of rms output level with 1-kHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first 
harmonics within the measurement bandwidth 20-Hz to 20-kHz using an audio analyzer to the rms value of 
the signal. 

1 kHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

Channel separation for any input connected to the ADC left channel and any other input connected to the 
ADC right channel. Add 1-kHz full-scale sine wave input to the ADC left(right) channel, right(left) channel 
input short, the ratio of the rms output level of the right(left) channel to the left(right) channel. 


LCD Backlight LED Driver 


The LCD Backlight module provides ten matched current sources, sinks up to 24.75 mA of load 
current to accommodate each of the White LEDs. The module uses current mirror to 
construct LCD backlight driver. The reference current source ISET is set with an external 
resistor R. Each of the matched current regulators has a 100:1 current ratio between the 
VLEDx outputs (one channel) and the ISET currents. It requires no charge pump. Brightness 
can be controlled by software. The module is in shut down mode when the whtled_pd is active. 
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VBAT 


AVDD 


WHTLED_IBO 
WHTLED_IB1 
WHTLED_IB2 


WHTLED_IBS. 


z= 
II 
33 
| ee a 
go 
ZI 
ae 


Figure 4-7 LCD backlight LED driver application 


Note1: D1 in the diagram must be connected to a LED when in use, otherwise the LED driver 
current control bits will not be effective. 


Table 4-26 Performance of LCD backlight LED driver 


Conditions/Comments (Min | Typical | Max | Unit 


Status after reset off 


Output current 


Output current 


V.1.0 


00000(min current) (default) 
00001 
00010 
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11111(max current) 


4.3.16 Keypad Backlight LED Driver 
The keypad backlight driver is constructed with current mirror. 


VBAT 


AVDD 
i 
KPLED_OUT 


Figure 4-8 Keypad backlight LED driver application 
Table 4-27 Performance of Keypad backlight LED driver 


Conditions/Comments | Min | Typical Max | Unit 


Status after reset 


000(min current) (default) 


Output current 
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4.3.17 Vibrator Driver 
The vibrator driver is constructed with current mirror. 


VBAT 


VIBR_OUT 


Figure 4-9 Vibrator driver applications 


Table 4-28 Performance of Vibrator driver 


Conditions/Comments | Min | Typical Max | Unit 
0000 (default) E 


Output current 
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5 Power Management 


5.1 Overview 


$C2712 integrated power management unit (PMU) supports direct connection to 
battery, which means all supply voltages are generated on-chip with integrated linear 
low dropout (LDO) voltage regulators and DC-DC converters. The inputs of these 
linear voltage regulators are from the battery. All LDOs and DC-DC converters in the 
PMU are specifically tailored to fit needs of SC2712, a 
TD-SCDMA/HSPA+/GSM/EDGE single chip, so as to provide an optimum power 
management integrated circuit chip (PMIC) solution in terms of low power and low 
cost. 


PMU contains the following blocks: 


| 20 external LDOs, 3 LDOS for audio 

| 4DCDC converters to supply the digital power domains on 
$C2712. 

| Battery charger, which can be used with lithium ion batteries. 

| Three current sinks for keypad LED, white LED and vibrator 
control. 

| Aux ADC for detecting or calibrating parameters of the PMIC 

| Under/UP Voltage Lock-out Protection 

| Over Temperature Protection 

| Band-gap 

| Power-on reset generator 


The integrated power management unit also provides sophisticated controls of 
system startup, including start-up with discharged batteries, trickle charging and 
system reset. The flexible options of clock frequencies and switching modes allow 
minimizing the power consumption during the different operation phases. Current 
consumption in the deep sleep mode can be minimized by reducing the clock 
frequency to 32 kHz and switching most LDOs off for maximizing battery life. 
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5.2 LDO and DC-DC 


$C2712 integrated low-voltage and low quiescent current low dropout regulators (LDO) 
for power supply and power management purposes. Some extra LDO regulators are designed 
for external use. All LDOs have their own bypass (power-down) control signals. External 
tantalum or MLCC ceramic capacitors are recommended to use with the LDOs. SC2712 also 
integrated DC-DC as digital power supply. The brief specifications are listed below. 


Table 17-1 the performance of the LDOS 


[Paar [Comments | in | Tea! | wor [Unt 
[ists zev io voragevons O 


Digital 2.8V 10 Voltage(VDD28) 


Status after reset on 


Application 1O/ NAND Flash/LCM 
Output Voltage 00(default) 


01 2.9 3.0 3.1 V 
ig oo ee 
11 1.75 |4.8 1.85 |V 
amn RO 
Output Trimming Output Trimming range (32 -10 10 % 
steps) 
Output Trimming step Ne 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us | 15 25 50 mV 
Regulation 


Vi=3.8V; lo=0-120mMA;Co=2.2uF; | 30 50 75 mV 
Tr=10us 


m fo [æ fm 


PSRR F=217Hz,lo=100mA, 


Tpu Supply ramp from 0 to 3.6v in 
10us 


Vo=0.1V (lout=Imax/2) 


on 


1.42 1.5 
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[Parameter [Comments | ‘Min | Typeal | Max | Unit] 
a +e 
| Output Current | | Output Current | a a 


Output Trimming o Trimming range (3 10 
steps) 


e s 
[ine equation | vezivzevioroma [a fe [10 [mv | 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 10 15 mV 
bec 


== ae 


Load Transient Vi=2.2V; lo=1-120mA; RNG 
Regulation Co=1uF; Tr=10us 


Short current limit ba ll KS 
Current limit Vi=3.8V 410 640 
PSRR oo o F=217Hz,lo=100mA, Vbat=3.6 se je e 


Supply ramp from 0 to 2.2v in 225 
10us 


a ea CC 


LDO for RF(VDDRF) 
Status after reset on 
Application RF/TCXO 


Output Current 


Output Trimming Output Trimming range (32 
steps) 


Output Trimming step 
Line regulation Vi=3.6V-4.2V;lo=120mA; 


Vi=3.8V; lo=0-120mA;Co=2.2uF; | 25 50 75 
Tr=10us 
Supply ramp from 0 to 3.6v in 75 
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Paama [commons | Win | Twneal | wor [uni] 
ie o o e e a 
e eona o e o fo 
ea o ooo e e e 


Digital SDIOO Voltage —— 
Status after reset 
Application SD Card 


Output Voltage O(default) 


2.9 3.0 3.1 
i 
cE C 
a S 


Output Trimming Output Trimming range (3 -10 % 
steps) 


i +--+ 
erwan [vesera fs o fe [ mv 


Line Transient Vi=3.6V-4.2V;lo=75mA;Tr=10us 
aa 


Se 


Load Transient Vi=3.8V; lo=0-75mA;Co=1uF; Re ed 
Regulation Tr=10us 


Short current limit ial: ial 
Current limit Vi=3.8V 410 640 


Supply ramp from 0 to 3.6v in 20 35 50 
10us 


Ted =. yg] Vo= 0.1V (lout=Imax/2) ue fe Tene li 


qo O lo=OmA 10 30 uA 
Cext 47 
Digital SDIO1/SDIO3 Voltage (VDDSD1/VDDSD3) 


Status after reset off 


Application SD Card 
1 (default) 


Output Current 100 mA 
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[Parameter [Comments | mn [Tica] max | ont] 


Output Trimming Output Trimming range (32 -10 10 % 
steps) 
Output Trimming step iol a 
[Tne Reguaion [Vea tv2svioesoma fa fe fo [mv | 
Line Transient Vi=2.1V-2.3V:lo=50mA:Tr=10us fee le tee 
Regulation 
Load Transient Vi=2.2V; lo=1-50mA; 20 40 mV 
Regulation Co=1uF; Tr=10us ee ie joe 
Short current limit | |150 | 200. | ma 


Current limit 
PSRR F=217Hz,lo=50mA, Vbat=3.6 


Tpu Supply ramp from 0 to 2.2v in 
10us 


Vo=0.1V (lout=Imax/2) 


Isleep lo=OmA uA 
F 


Digital CMMB1V8 Voltage (VDDCMMB1V8) 


Status after reset off 
Application CMMB 
Output Voltage 00 1.42 1.5 


01 (default) 17 


1.23 1.3 


oa | ao 
-| O 


Output Current 


Output Trimming Output Trimming range (32 
steps) 


Output Trimming step 
Line Regulation Vi=2.1V-2.3V;lo=120mA; 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 
Regulation 


Load regulation Vi=2.2V; lo=1-120mA; 
0 V 


Load Transient Vi=2.2V; lo=1-120mA; 2 m 
Regulation Co=1uF; Tr=10us 


serar O O S o o | 
esn [remem vease [so [60 fes |æ 


[me | Svpay amp ion ovozavin [30 [150 | 225 fe 
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Paama [commons | Win | Twneal | wor [uni] 
fp INS I I Se 
Tea voxovtoucinanar so [veo e [os _| 
C A A 


Digital CMMB1V2 a (VDDCMMB1V2) 
Status after reset 
Application CMMB 
Output Voltage 1.42 1.58 


1.7 1.8 1.9 
10 1.23 1.3 13% 


ray Fre i ae 
a A A 


Output Trimming Output Trimming range (3 -10 % 
steps) 


[evn sen --. 
[ine tegai | vezwv2avientoona fa [6 [10 _[mv | 


Line Transient Vi=2.1V-2.3V;lo=100mA;Tr=10us 
ica 


legge fea mre a [wf Yo 


Load Transient Vi=2.2V; lo=1-100mA; 
Regulation Co=1uF; Tr=10us 


Short current limit ll al ial 
Current limit Vi=3.8V 410 640 
PSRR F=217Hz,lo=100mA, Vbat=3.6 = [as fs a 


Supply ramp from 0 to 2.2v in 225 
10us 


Ted =. yg] Vo= 0.1V (lout=Imax/2) eae ees lat 


qo O lo=OmA 25 uA 
Cext 1 4.7 
SIMO LDO (VSIMO) 


Status after reset Off 


Application —_ for SIM Card 


Output Current 80 mA 
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[Parameter [Comments | mn [Tica] max | ont] 


Output Trimming Output Trimming range (32 -10 10 % 
steps) 
Output Trimming step 0.7 % 


Line Transient Vi=3.6V-4.2V;lo=40mA;Tr=10us 10 20 30 mV 
Regulation 


Vi=3.8V; lo=0-40mA;Co=1uF; 15 30 45 mV 
Tr=10us 


Current limit 
PSRR F=217Hz,lo=40mA, 


Supply ramp from 0 to 3.6v in 
10us 


SIM1 LDO (VSIM1) 


Application Supply for SIM Card 
Output Voltage 00(default) 
Pe 


Output Trimming Output Trimming range (32 
steps) 


Output Trimming step 


Line regulation Vi=3.6V-4.2V;lo=40mA; 
Line Transient 
Regulation 


Load Transient Vi=3.8V; lo=0-40mA;Co=1uF; 
Regulation Tr=10us 


4 
oO 


1 
11 
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[Parameter [Comments | vin | Typeal | Max | Unit 
ooo fo S S T 
m fowom o f fo fe 
s eoa e s e fu 
e ooo y y n e 
Small battery and Real time clock LDO (VDDBK and VDDRTC) 
Status after reset On 

Application Supply for small battery and RTC 


VBATBK Output 00 
Voltage 


(default) 2.65 | 2.8 2.95 
10 2.85 | 3.0 3.15 


3.05 | 3.2 3.35 
resistor 
500 600 
——f EE 


7600 [2000 [2400 fa 
rer Oe ar 
Voltage 

pee a 
Ooo e oe Ee ee ee 
Ooo oo eje hev 


omon | O S S e 
Line regulation Vi=3.6V-4.2V;lo=0.2MA; 8 Jis fso |m | 


Load regulation Vi=3.8V; lo=0-0.2mA 5 10 20 mV 
Supply ramp from 0 to 3.6v in 50 80 120 us 
10us 


Analog BB aa 


Status after reset 


Application Supply for BB circuit, for example ADC/DAC/AFC/APC 
Output Voltage 00(default) 2.9 3.0 3.1 


~ h 
Á 
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m 


| Output Current | | Output Current | 


Output Trimming EE Trimming range (3 | 
steps) 


Oo i os «| a id 


Line Transient Vi=3.6V-4.2;lo=30mA;Tr=10us 5 10 20 mV 
Regulation 


[koadroaren [vesvi oson fs o fe S 


Load Transient Vi=3.8V; lo=0-50mA;Co=2.2uF; 25 50 100 mV 
Regulation Tr=10us 


SS 


Supply ramp from 0 to 3.6v in 36 90 

10us 

Sar tee 
[sep tng fo 
C CO 


USB High Voltage(VDDUSBH) 
Status after reset Off 
Application USB IP 


Output Voltage 00 (default) 3.2 3.3 3.4 V 
01 3.3 3.4 3.5 V 


Zo h N“ o e fa 
o AAN o a e 
owawa S S O o 


Output Trimming Output Trimming range (32 -10 10 % 
steps) 


[a owing | a |i 


Line Transient Vi=3.6V-4.2V;lo=30mA;Tr=10us 
Regulation 


[koaro _[Wesaviewsma fis o fe _[mv | 


Load Transient Vi=3.8V; lo=0-50mA;Co=2.2uF; 15 30 60 mV 
Regulation Tr=10us 
PSRR F=217Hz,lo=50mA, 
Supply ramp from 0 to 3.6v in 15 
ee 


Soona feo feo feo fe 
C T E 
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Parame [eomments | Win | Typleal| Max | Unit 
fox o e ie 
Status after reset On 


Application PLL and EFUSE 


Pume O 

01 2.65 2.75 2.85 |V 
i E E E 
ooo ph ë fe e a NI 


Output Trimming Output Trimming range (32 -10 10 % 
steps) 


o ii oos fio e 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 10 20 40 mV 
Regulation 


vavo fo po fo f 


Load Transient Vi=3.8V; lo=0-50mA;Co=2.2uF; 20 40 mV 
Regulation Tr=10us 


Tpu Supply ramp from 0 to 3.6v in 60 100 200 us 
10us 
PSRR F=217Hz,lo=30mA, 48 60 72 dB 


DVDD18(VDD_A) 


Status after reset On 


Application Analog 1.8V power 


Output Current 


Output Trimming Output Trimming range (32 
steps) 


Output Trimming step 
Vi=3.6V-4.2V;lo=50mA; 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-50mA; 


Vi=3.8V; lo=0-50mA;Co=2.2uF; 
Tr=10us 
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Digital CAMIO Voltage (VDDCAMIO) 


Status after reset off 


[Parameter [Comments | Win [Tica] max [unt] 
[Digi camOvorage(voocaMio) ——SSSCSCS~C~CS~S~S~* 


Application Supply for external CAM 


a ae sae 
CT f e e 
10 1.23 1.3 1.37 

= 

| Output Current | | Output Current | EAP 


Output Trimming a Trimming range (3 — 
steps) 


Oo i os | a y | 
[ine teguaron | vievæsviozioona |a fe fo [m] 


Line Transient Vi=2.1V-2.3V;lo=100mA;Tr=10us 10 15 mV 
Regulation 


Load Transient Vi=2.2V; lo=1-100mA; 20 40 mV 
Regulation Co=1uF; Tr=10us 
mA 


Current limit Vi=3.8V 410 480 640 
PSRR F=217Hz,lo=100mA, Vbat=3.6 


Supply ramp from 0 to 2.2v in 150 225 
10us 


e gs tote 
C a 


Digital CAMCORE Voltage (VDDCAMCORE) 


Status after reset off 

oO o oo e e e 
a EEA 
a E 
omom | t O 8 | 


Output Trimming Output Trimming range (32 -10 10 % 
steps) 


OOo i oas a id 
[ine neguaron | vievzsvioziooma [4 fe [10 [m] 
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[Parameter [Comments | mn [Tica] max [unt] 


Line Transient Vi=2.1V-2.3V;lo=100mA;Tr=10us | 6 10 15 mV 

Regulation 

Load regulation Vi=2.2V; lo=1-100mA; 10 20 30 mV 
Pee We led 


Load Transient Vi=2.2V; lo=1-100mA; 
Regulation Co=1uF; Tr=10us 


[Shotcurentint [Sid [ mA 

PSRR F=217Hz,lo=100mA, Vbat=3.6 |50 |60 [65 |a | 

Tpu Supply ramp from 0 to 2.2v in 90 150 225 us 
10us 

Tpd Vo=0.1V (lout=Ilmax/2) 


LDO CAMMMOT Voltage (VDDCAMMOT) 


Status after reset Off 


Application Supply for external CAM 
Output Voltage 


10(default) 2.7 


Output Trimming Output Trimming range (32 -10 
steps) 


Output Trimming step Ao 
Line regulation Vi=3.6V-4.2V:lo=100mA; 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us mV 
Regulation 


Load Regulation Vi=3.8V; lo=0-100mA: 


Load Transient Vi=3.8V; lo=0-100mMA;Co=2.2uF; | 25 50 100 mV 
Regulation Tr=10us 
Short current limit 75 90 120 mA 


sn [ramea se [a0 [so [oe | 


ica a al al 
10us 
(lout=Imax/2) 
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[Parameter [Comments | Win [Tica] max [unt] 


General CAMA LDO (VDDCAMA) 
Status after reset Off 


Application — for external CAM 


fouputvotags [ooe Jer fe e v _ 
2.9 3.0 3.1 

— te 
a7 [s [s |y 

a | Output Current | 


Output Trimming n Trimming range (3 — 
steps) 


e 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 10 20 30 mV 
Regulation 


Load Transient Vi=3.8V; lo=0-50mA;Co=1uF; yr | ja faa 
Regulation Tr=10us 


PSRR F=217Hz,lo=50mA, yr lial 
Cext 2.2 


Digital VDD3V Voltage (VDD3V) 


Status after reset off 


Application SD Card 


omav fo o e e e i 
O foem ë o o a 
N (CCC 

wooo þh e e 


Output Current 200 mA 
Output Trimming Output Trimming range (32 -10 10 % 
steps) 
Output Trimming step 0.7 % 
Line regulation Vi=3.6V-4.2V;lo=100mA; 10 15 25 mV 
Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us | 25 40 55 mV 
Regulation 
Load regulation Vi=3.8V; lo=0-100mA; 25 40 55 mV 
Load Transient Vi=3.8V; lo=0-100mA;Co=2.2uF; | 25 50 75 mV 
Regulation Tr=10us 
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[Parameter [commen | mn [Types] wor [unt] 
[Stoncwnentint | ———SCS~S~B 80 20m | 
psn [remon [s fo fo fe 


10us 


m eona po fe f e 


Isleep lo=0mA 16 30 uA 
Cext 2.2 4.7 


Analog VB Voltage(AVDDVB) 


Status after reset Off 


Application VB — output 


Output Current 100 mA 
Line regulation Vi=3.6V-4.2V;lo=50mA; 3 5 10 

Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us | 5 20 mV 
Regulation 

Load regulation Vi=3.8V; lo=0-100mA; 8 15 30 mV 
Load Transient Vi=3.8V; lo=0-50mA;Co=4.7F; 25 50 75 mV 
Regulation Tr=10us 


es eag oe e e fe 


Supply ramp from 0 to 3.6v in 30 

10us 

Vo=0.1V (lout=Imax/2) serer 
[sep Ojea o je e Yo 
C E C 


Analog VBO Voltage(AVDDVBO) 


Status after reset Off 


Application VBO analog/VBO output 


Output voltage 2.7 2.9 3.1 

eet ef apa fe 
010 2.9 3.1 3.3 

co E EE EA 


a E 


a E 
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[Parameter [commen | mn [Types | wor [unt] 
a OCSC*‘“‘“@ Cs [ev 
te Ps 
emun a EC 
erwan [vaeva [SS [fav 


Line Transient Vi=3.6V-4.2V;lo=75mA;Tr=10us mV 
Regulation 


C e 


Load Transient Vi=3.8V; lo=0-75mA;Co=4.7F; 25 50 75 mV 

Regulation Tr=10us 

PSRR F=217Hz,lo=50mA, 48 60 72 dB 
10us 


fee eoa e o o | 
[ a Cae 


[LDO PA PA 


ora oo after reset 
ee ee R B 
| Output voltage | voltage eae Sai 
eoa Ie 
PN Fat fs 
ee 
a en [at e [ ss [v_ 

101 3.2 3.4 3.6 

— Se 
Pas [36 | - [v_ 
me, e 


Line transient Vsupply=3.6->4.2V, lout=200mA, 


Load regulation Vsupply=3.8V, lout=0->200mA | 40 | 80 | 160 | mv | 


esn |Free ouzom | a6 | «| eo | | 
Fine wponerap | Voury-088V,Trse-t0us | 60 | 100 | 160 [us | 
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[Parameter [Comments | in [Tica] max [unt] 


: Required for stability and ripple 


Note1: IO voltage can be switched between 1.8V and 2.8V supplied byVDD18 and 
VDD28. 

Note2. There are three structures for these integrated LDOs. 

Note3. The PSRR listed means the worst value for all loading statuses and cover all 
frequency range. 

Note4: IN our LDO design, it does not need remote cap. But in system application, 
sometimes power line is very long. So IR drop and noise coupling is worse, which maybe 
influence performance. If this cap is removed, that means we should give a restriction to PCB 
layout. For example, power line should be short and parasitic resistance should be small 
enough. 

Note5. The LDO VB, LDO VBO, LDO PA are designed for audio block’s power supply. For 
these LDOs are designed for internal power supply purpose, not for external power supply, so 
we do not care about the output voltage’s error from the typical value, which means although 
the output min and max value is more than 1% error with the typical value, the audio codec can 
work well under these voltage supply. 

The output voltage level of LDO VB, LDO VBO, LDO PA will be changed with the VBAT 
power supply automatically. So, the output voltage level over 3.3V can be achieved. For 
example, if the VBAT=4.2V, the output voltage of LDO VBO will be 3.8V, if the VBAT dropped 
to 3.3V, the output voltage will be 2.9V. So, there will be no problem about the output voltage 
level. 


Table 17-2 Performance of DC-DC circuit 


[Parameter J CommenttGondions | Win [Typical | Wax] Unit 
fecocteraRM S 


DCDC for ARM 


Status after reset on 


Application ARM power 


000 1.0 1 


ra 
ene or [oe 
1.0 1 


0 
0 
( 

1 


1.2 |V 


N [os ae 


8 
9 
1 

A 


1 
Trim voltage Trim votage step (32 step 2 3 mv 
Output current 1000 

Line regulation Vsupply=3.6->4.2V, lout=200mA 
Line transient Vsupply=3.6->4.2V, lout=200mA 

Load regulation Vsupply=3.8V, lout=0->400mA 10 20 
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[Parameter | CommeniiGondivons | win | Types! | wax [unt | 


Load transient 
regulation 


Time to power up 


Vsupply=3.8V, 
lout=0->400mA->800mA->400mA->0, 
Trise=1us 


Vsupply=0->4.3V, Trise=10us 


mV 


MHz 


Switching frequency 1.5 2.25 
Isleep lout=OmA 90 100 


Effiency 100mA loading 


DCDC for other Core 


Status after reset 


Application 


Output voltage 


Trim voltage 
Output current 


Line regulation 


on 
Digital core power 
000( 


001 


=i 
© 


default 


) 


| 60 | 100 | 150 | us 
i 
80 


uA 
% 


Ea 


4 
4 
E 
ine) 


o 
N 
oS 
œ 


010 


oO 
a? 


4 


100 
101 
110 


pes 
= 
= 


Trim votage step (32 step) 


Vsupply=3.6->4.2V, lout=200mA 


© 
œo 


l E 
© 
weal EA 


o 
—_— — — 
jali (æ) 
— a. o 
2 : : 
Pip a w 


fo) 
oO 


4 
oO 
pe) 
© 


Line transient 
regulation 


Load regulation 


Vsupply=3.6->4.2V, lout=200mA, 
Trise=10us 


Vsupply=3.8V, lout=0->400mA 


ow 
O 
A 
O 


4 
oO 
pe) 
oO 


Load transient 
regulation 


Time to power up 
Switching frequency 


Isleep 


Vsupply=3.8V, 
lout=0->400mA->800mA->400mA->0, 
Trise=1us 


Vsupply=0->4.3V, Trise=10us 


lout=OmA 


a 
Oo 


= 
j=) 
oO 


os 
o 
fia 
5 
20 
5 
40 
ca 


A 
O 

Gr —- 
Ola 


Effiency 
DCDC for MEM 
Status after reset 


Application 


Output voltage 


100mA loading 


on 


MEM power 


DDR2 application 


| 
= 


[09] 
oa 


—_—_ | — 
=| N 
— | — 
n | & 
Ha 


=i | = 
oO; — 
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DDR1 application 


Trim voltage Trim votage step (32 step) 
Output current 


0 
3 
Line regulation Vsupply=3.6->4.2V, lout=200mA 


Vsupply=3.6->4.2V, lout=200mA 
Trise=10us 
Vsupply=3.8V, lout=0->400mA 


Vsupply=3.8V, 
lout=0->400mA->800mA->400mA->0, 
Trise=1us 


Vsupply=0->4.3V, Trise=10us 60 


lout=OmA 
Effiency 100mA loading 
DCDC for LDO 


Status after reset on 


: 


1000 | mA 
1 


< 


ele 


0 
0 


Line transient 


; 20 3 
regulation 


Load regulation 10 


oO 
o 
oS oj o 
c 3 3 3 3 


Load transient 
regulation 


Time to power up 


4 
ol 


2.25 | MHz 


100 150 | us 
Switching frequency : 
0 


Isleep 5 


Q 
oO 


zL 


Application LDO power 


000(default) 


010 
01 


1 
Trim votage step (32 step) 


Vsupply=3.6->4.2V, lout=200mA 5 


Vsupply=3.6->4.2V, lout=200mA, 


N 
—s 
N 
N 
N 
w 


= 
œo 
pars 
o 


Output voltage 


MYI =| om] oe 
oO; oO}; O|N 
nm] rm] 
-+~]};oO;0o 
mM] | 
mo}; -7}o 


PO 
in 
NJI 
o 


i) 
o 
N 
D 


Trim voltage 3 


Output current 


N 


—s 
n}lo 
o|o|F 

ro) 


Line regulation 10 


Line transient 


pe) 
© 
wo 
oO 
A 
O 


regulation 


Trise=10us 


Load regulation 


Load transient 
regulation 


Vsupply=3.8V, lout=0->400mA 


Vsupply=3.8V, 
lout=0->400mA->800mA->400mA->0, 
Trise=1us 


A 
| 8 fo 
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Time to power up Vsupply=0->4.3V, Trise=10us | 60 | 100 | 150 Jus | 


smm | dt 18 | 28 e 
seep oaa fo o wf 
[res [ooma fe e 


VBATBUCK —_> 


VSSBUCK. 
2.2 or 4.7uH 


10uf or 22uf 


Figure 17-2 DCDC application diagram 


5.3 Charger 


$C2712 provides an integrated Li-ion battery charger control module. With an external 
PMOS transistor and a current sensing resistor, SC2712 can control the charging of Li-ion 
battery. SC2712 also supports charging from USB port. SC2712 can monitor both 
charging current and battery voltage with the auxiliary ADC. 
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Figure 17-3 


STANDBY 
> 


< Ux 


< 
> 


kn 
x 


CHRG_CTL<7:0>&ADAPTER_EN 


CHRG_RTCCTL<7:0 


COn 


\| 
7 | 


Control Logic 


Block Diagram 


Spreaatrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


88 of 421 


VCHRG 


y = O.1uF 
CHRG_CTL<7:0> ——»» 
VDRV 
CHRG_RTCCTL<7:0> ——»» >y 
RECHG ——»» 
—| i. L» CHRG_ON 
|» CHRG INT 
my CHINT2POR v 
ADAPTER_EN — >» Charger EROCADC A 
USB_500MA EN ——>»» STANDBY 
ISENSE 
RSENSE 
VBATSEN 33ohm Qiong 
Battery 
VW 
Figure 17-4 Charger application diagram 
Table17-3 Performance of charger circuit 
Main battery charger 
Symbol Description Condition Min | Typ Max Unit 
Tol_vchg | Tolerance of VCHG DC 20 V 
From charger, 
VCHRG Power supply normal range for 4.5 5.0 6.0 V 
charging 
Could be set to any 
Maxi lt hi 
Vmax_pd N a WE dove value from 6.0V to 6.0 9.2 V 
ri 4 9.2V by software 
Supply under voltage VCHRG low to 
4. 4. 4.7 V 
Voa high threshold high : : 
Vuvl Supply under voltage VCHRG high to 41 43 45 v 
low threshold low 
Vuvhys Supply under voltage 200 mV 
hysteresis 
Vtrickle Trickle threshold voltage 2.5 2.7 2.9 V 
VBAT<1.1V 3 5 6 
Itrickle Trickle charge current mA 
1.1V<VBAT<2.7V 40 50 60 
Vrego Regulated output when charging 4.158 | 4.2 4.242 |V 
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voltage finished if 
calibrated by 
software 
When charging 
finished if 4.18 4.2 
calibrated in ATE 
Adapter mode 900 1000 1100 
(1000mA selected) 
hargi twh 
Imbat Charging cument WHEN «| “yepmodeGd0mA:. (480° .\| 500. E A 
system starts up 
selected) 
Charging stop current Can be 
Istop threshold when VBAT is | programmed by 50 100 mA 
in CV mode software 
Idd Current consumption 2 3 mA 
Standby current from When charging 
IabY GHG finished 2 K me 
Current from VCHG to 
BB chip when over 9.2V<VCHG<I18V 20 
voltage protection 
Iov mA 
Current from VCHG to 
battery when over 9.2V<VCHG<18V 0 0 0 
voltage protection 
I_dc12V Current from VCHG When VCHG=12V 15 mA 
Ipd Power down leakage Without VCHRG 1 uA 
VCHRG=0; 
Irev Reverse leakage current Vrego-A.2V 1 uA 
Area Layout area 0.36 mm? 


Note1: Hardware stops charging if VCHG is higher than 9V and the maximum value of VCHG 
can be set by software. The higher maximum value of VCHG, the stricter Vds requirement of 
external MOSFET. 


Note2: The value set by software should be 10% higher than maximum value of VCHG listed 
in tableto guarantee all chips can stop charging over the maximum value of VCHG. 


Note3: Istop can be set according to specific requirement. 


5.3.1 


Charging Process 


A charge cycle begins when the voltage at VCHG pin rises above 4.5v . If the VBAT is 


less than 1.1v, the charger enters active charge mode. In this mode, charger supplies 
approximately 5mA charge current to active the battery. If the VBAT is more than 1.1v and less 
than 2.7v, the charger enters small current charge mode. In this mode, charger supplies 
approximately 50mA charge current to bring the battery voltage up to a safe level for full 
current charging. When VBAT voltage rises above 2.7v, the chargers enters full current charge 
mode and charger uses a constant-current algorithm in both mode. When VBAT approaches 
the final float voltage (4.2v), charger enters constant-voltage mode and the charge current 
begins to decrease. When the charge current drops to the termination current(50mA~100mA) 
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set by the software, the charge cycle ends, and the end voltage could be very accurate if 
calibrated by the software or ATE. 


5.3.2 Programming Charge Current 


The charge current is programmed using an internal resistor from the PROG pin to 
ground. If Rint=3kQ, Ichg=1.2*1000/3k=400mA. 


5.3.3 Charge standby 


When the charger is in CV mode and the current drops to the termination current 
(50mA~100mA) set by the software, the charge cycle ends, charger goes into standby mode. 
In standby mode, charger ceases to provide charge current to the battery. 


5.3.4 Recharge Control 
If charger power supply is connected, software can control for recharge after the initial 

charge is finished. The charger control circuit sends out a signal STANDBY, when the initial 
charge is done. Software can re-charge the battery when the following conditions are met. 

e CHGON= 1, indicating the charger power supply is connected and its voltage is > 4.5 

V. 
e STANDBY = 1, indicating the initial charge is done. 
e VBAT is less than some predetermined value for recharge, ex. 4.15V. 


5.3.5 Over current protection 


In charge cycle, if the charge current is above 2*programmed full CC current, the 
charger ceases to provide charge current to battery and enters to power down mode, ex., 
if full CC current is 500mA, the charger will enter into power down mode when charge 
current increase to 1000mA. 


5.3.6 Calibration table 


Charging end voltage mainly depends on charger’s ref. voltage, which is about +/-5 % 
accurate. So if +/- 1% accurate charge end voltage is required, charger must be calibrated by 
software setting CHRG_CTL[4:0]. Software can calibrates charger depends on the charger’s 
ref. voltage, which could be read through an 10bit AUXADC. 


Figure 17-4 Calibrating table of charger 


Charger’s bandgap voltage/ results of the AUXADC CHRG_CTL[4:0] 
Charger’s bandgap Charger’s bandgap Real value to 

voltage (take account of | voltage (without AUXADC 

op-amp’s offset) op-amp’s offset) 

1.139 V 1.130 V 0.955 V 11111 

1.143 1.134 0.958 11110 

1.148 1.139 0.962 11101 

1.152 1.143 0.966 11100 

1.156 1.147 0.969 11011 

1.161 1.152 0.973 11010 

1.165 1.156 0.977 11001 

1.170 1.161 0.981 11000 

1.174 1.165 0.984 10111 
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1.178 1.169 0.988 10110 
1.183 1.174 0.992 10101 
1.187 1.178 0.995 10100 
1.192 1.183 1 10011 
1.196 1.187 1.003 10010 
1.200 1.191 1.006 10001 
1.205 1.196 1.011 10000 
1.209 1.200 1.014 00000 
1.214 1.205 1.018 00001 
1.218 1.209 1.022 00010 
1.222 1.213 1.025 00011 
1.227 1.218 1.029 00100 
1.231 1.222 1.033 00101 
1.236 1.227 1.037 00110 
1.240 1.231 1.04 00111 
1.244 1.235 1.044 01000 
1.249 1.240 1.048 01001 
1.253 1.244 1.051 01010 
1.258 1.249 1.055 01011 
1.262 1.253 1.059 01100 
1.266 1.257 1.062 01101 
1.271 1.262 1.066 01110 
1.275 1.266 1.07 01111 


And if more accurate charge end voltage is required, the chip should be calibrated in ATE. 


If ATE calibration is done, the charge end voltage can be accurate from 4.18V to 4.2V. 


5.4 LCD Backlight LED Driver 


The LCD Backlight module provides ten matched current sources, sinks up to 24.75 
mA of load current to accommodate each of the six White LEDs. The module uses current 
mirror to construct LCD backlight driver. The reference current source ISET is set with an 


exiernal resistor R. Each of the matched current regulators has a 100:1 current ratio 
between the VLEDx outputs (one channel) and the ISET currents. It requires no charge 


pump. Brightness can be controlled by software. The module is in shut down mode when 
the whtled_pd is active. 
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Figure 17-5 LCD backlight LED driver application 


Note1: D1 in the diagram must be connected to a LED when in use, otherwise the LED 
driver current control bits will not be effective. 


Table 17-5 Performance of LCD backlight LED driver 


Output current 


Output current 
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11111(max current) i ol 24.75 


5.5 Keypad Backlight LED Driver 


The keypad backlight driver is constructed with current mirror. 


VBAT 


AVDD E D SFD 
KPLED_OUT 


© 


Figure 17-6 Keypad backlight LED driver application 


Table 17-6 Performance of Keypad backlight LED driver 


Conditions/Comments | Min | Typical Max | Unit 


000(min current) (default) 


Output current 
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5.6 Vibrator Driver 
The vibrator driver is constructed with current mirror. 


VBAT 


VIBR_OUT 


Figure 17-7 Vibrator driver applications 


Table 17-7 Performance of Vibrator driver 


Conditions/Comments [Min | Typical | Max | Unit 
Status after reset off 


0000 (default) 
0001 


Output current 
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5.7 Auxiliary Analog-to-Digital Converter (ADC) 


The auxiliary ADC is a 12-bit successive approximation A/D converter. The ADC has 22 
input channels, which include internal analog circuit used to monitor battery voltage, charging 
current and voltage, and the four channels are for external usage. Four channels are specially 
used for touch panel. Special offset cancellation is applied in the ADC. 


CHO0~3,General input 
CH4~8, internal charger 
AuxADC QH13~16, internal DCDGs calibration input 
CH1/, Backup charger 


CH18, Headmic input 
CH9~12,TPC inputs 


Touch Panel 


CH19~/21, Internal LDOs calibration input 


Figure 17-8 AUXADC circuit 


Table 17-8 Performance of the Auxiliary ADC 


Small range 


Analog General input range 


Large range 


Conversion time 


5.8 UVLO 


The UVLO (Under Voltage Lockout) function prevents startup when initial voltage of 
the main battery is below the 3.1 V thresholds. The UVLO circuit is used to provide more 
stable operation. After turning on power, the UVLO function keeps the internal circuit in the 
standby state until 128ms after the main battery’s voltage reaches the UVLO voltage, 
there is 3.1V, so as to reduce supply current, avoid mis-operation and prohibit PMU to 
work when supply is surging. If the main battery’s voltage is below 2.7V or above 5.2V for 
longer than 2ms, the UVLO circuit will give a signal to the internal circuit that the main 
battery is low/high power, which need to be powered down. 


A UVLO filter is designed to remove the glitch under 2ms, and 128ms recovery time 
is added. Once chip enters UVLO state, it draws very low quiescent current, typically < 50 
uA. 
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o 


eo 
re pag eae Sete 16mS 
: 
(J i 
POR_VBAT_N 
Fig.1 


POR_VBAT_N 


POR_VBAT_N(ifuvho_en=l) `A 


POR_VBAT_N does NOT 
change (if uvho_en=0) 


Fig.3 


Figure 17-9 UVLO function 
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5.9 OTP 


The OTP (Over Temperature Protection) function in SC2712 will disable all the LDOs 
except the LDO_RTC if the die temperature exceeds 150 °C. Once the over temperature 
condition is resolved, a new power on sequence is required to enable the LDOs. And the 
OTP has 35 °C sluggish. 


The OTP function is disabled by default and can be enabled by software. 
A 


VBATLOW 


115 150°C TCC) 


Figure 17-10 OTP operation condition 


5.10 Band-Gap 


The band gap block provides the first level reference for all LDO’s except LDO RTC. 
When system is reset, it will be on. 


Note: 


1) When Band-gap is powered off, all LDOs except LDO_RTC will 
be disabled. 


2) When BG is power off, OTP should Power off too. However, when 
BG is power on, OTP can be either power on or power off. 


5.11 Power Control 


5.11.1 Power on Procedure 


$C2712 will be powered on by following three ways when the battery voltage is in 
normal state(3.1V<VBAT<5.2V). 


n Pulling power key low(user push power key) 
n Valid charger plug-in 
n RTC alarm expires 


Whenever either one of power key, charger plug-in and RTC alarm actives in 
power-off state, SC2712 will start the power on sequence as follows. That will turn on 
BANDGAP, DCDC CORE, DCDC ARM, DCDC LDO, VDD18, VDD28, DCDC MEM, 
VDD25, AVDDBB, VDDRF in sequence during power on reset active stage. And the 
microprocessor will start in 9ms after PWR_RESET_N goes high. 
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i Must stay low at least until ; 
PWR_ON_RDY is driven high; 


Must stay low at least until 


PWR_KEY \ PWR_ON_RDY is driven high 


| Tpwo ] ; f=BandGap (6=vDD18 SA} DDBE 
Power YA ES l Í Z=DCDCCORE 6=VDD28  10=ÝDDRF 
EEP ; | SDCDCARM [RDCDE MEM 
Tpwrt l Treset | #DCDCLDO SVDD25 c 
PWR_RESET_N j 
i Tponrdy 
<> 
¢ 
PWR_ON_RDY | 
l Tpoffrdy 
PWR_OFF_RDY | l z ae Oy, 
; : a> i Tspoff | 
Thpoff } i 
f 
5 
PWR_STATE OFF Power-on Sequence ON OFF Power-on Sequence ON OFF 
id 
5 


Figure 17-11 Power-on/off Sequence by pressing PWR_KEY 


Table 17-9 Performance 


[Parameter [Comments [win [typ [wex] un 


Sequence time 

intervals Power-on event to first LDO on 
Tpwr0 Delay between LDO iurn-ons 

Tpwrt Last LDO on to PWR_ON_RESET=H 


Treset Power-on ready waiting time 


Tponrdy Power-off ready waiting 
Tpoffrdy time(configurable) 


Thpoff Hardware power-off last time 
Tspoff Software power-off delay time 


Powervuon delay [Desounce | le | Im 
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5.11.2 Power on Sequence 


5.11.2.1 Power on with Initial VBAT 


CHIP ARM 
PBINT/CHINT/ START START 
ALMINT l l 


VBAT 


RTCVDD 
POR_VBAT_N x x Se 


POR_SEQ_N 


POR_N 


ext_rst_b 


Band | 
Gap ; | i 


Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 
Figure 17-12 power on with initial VBAT 


5.11.2.2 Power on with Stable 


PBINT/CHINT/ALMIN CHIP ARM 
i START START 


VBAT 


RTCVDD 


POR_VBAT_N 


POR_SEQ N 


POR_N 


ext_rst_b 


Band 
Gap 


LDO 


Stage 4 l Stage 5 ‘Stage 6 
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Figure 17-13 Power on with Stable 
5.11.3 Normal State 


If BG_PD=1 If BG PD=0 


ARM Start 


EXT_RSTN 


POR_SEQ N keeps “1” 


ext_rst_b 
Figure 17-14 EXTRSTN active when BG_PD low 
= | A PBINT/ 
If BG_PD=1 : If BG_PD=0 CHGR_INT/ 


ALM_INT 


—» >2ms e i i — >2ms «> 


POR VBAT N 


POR SEQ N 


Figure 17-15 VBATLOW active when BG_PD low 
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5.11.4 Power-on Hardware Flow 


Chip Reset 
power off 
PBINT>50 ms ? 


> 


Power off state 


PBINT> 
HW_PD_THRESHOLD 
(default6s)? 


< 


Software Power-off? 


Figure 17-16 Power on hardware flow 
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5.12 Clock stable sequence 


VBAT 
100us 

PMU 5 

+ > 
RTC 
stable 

a 5ms > 

26MHz 
stable 
Figure 17-17 Clock stable sequence 
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6 Analog Die Function Modules 


6.1 


V.1.0 


Address Mapping 


0x4200_04FF 


0x4200_0040 ~ WDG Watch dog controller 
0x4200_007F 

0x4200_0080 ~ RTC Real time controller 

Ox 8200_00FF 

0x4200_0100 ~ EIC Extra interrupt controller. 
0x4200_017F 

0x4200_0180 ~ Pin reg Adie pin control register. 
0x4200_023F 

0x4200_0240 ~ TPC Touch panel controller. 
0x4200_02FF 

0x4200_0300 ~ ADC Auxiliary ADC controller. 
0x4200_037F 

0x4200_0380 ~ INTC Interrupt controller. 
0x4200_03BF 

0x4200_03C0 ~ Charger WDG Watch dog controller for large current charge 
0x4200_03FF protect. 

0x4200_0400 ~ COM slave COM interface with SC8825. 
0x4200_043F 

0x4200_0440 ~ AUD IFA Audio interface with SC8825. 
0x4200_047F 

0x4200_0480 ~ GPIO GPIO controller. 


0x4200_0500 ~ 
0x4200_057F 


GLB REG (DSP side) 


DSP side global register. 


0x4200_0580 ~ 
0x4200_05BF 


GLB REG (ARM side2) 


ARM side global register-side2. 


0x4200_05C0 ~ 
0x4200_05FF 


INTC2 


Interrupt controller 2. 


0x4200_0600 ~ 
0x4200_06FF 


GLB REG (ARM side1) 


ARM side global register-side1. 


0x4200_0700 ~ 
0x4200_07FF 


AUD CFGA 


Audio codec control register 
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6.2 Analog-Digital Interface 


6.2.1 Overview 
In general, ARM and DSP control the operation of Analog and Digital sub-system. 
But in SC2712, analog logic and digital logic locate on different dies. In order to 
access registers on analog die, a 3-wire Serial Interface is designed for data 
transferring. Registers will not access at real time for SC2712. 
All the control registers in analog die are re-grouped from 32-bit to 16-bit. Each 
ADI frame contains 26 bits. First 9-bit is address field, and W/R bit follows, the 
remaining part is 16-bit data field. 


The three-wire serial interface needs three pins: SD, SCK and SYNC. SD is 
configured as an in/out pin. SCK is the serial clock. SYNC is frame synchronize 
signal, and HIGH indicating a new frame starts. 


On master side, SCK and SYNC are output pads, while SD is bi-direct pad. When 
master perform transmit operation, SD is output, but when receive, SD will switch 
pad direction by inactive “oe” signal so as to receive serial data from slave. 


On slave side, SCK and SYNC are input pads, while SD is bi-direct pad. When 
master perform transmit operation, SD is input, but when master receives, SD will 
switch pad direction by active “oe” signal so as to transmit serial data to master. 


ADI Serial clock should be programmable by changing clock divider value in ADI 
control register. 


6.2.2 Features 


| Sync Serial Interface, only 3-wire needed, SCK, SYNC and SD(bi-direct) 


| Each frame contains 9 bits address, 1 bit R/W flag; 16 bits configure data, 
and totally 26 bits 


| Programmable serial interface clock, according to the following formula: 
Fscx = Fanı master / (Taiv +1) 
Note: if Tyiy =0, Fscx = Fani master / 2 


| ARM/DSP execute WRITE and READ operation to Analog Registers through 
ADI 


| ARM can not write dsp-side register in analog die; DSP can not write 
arm-side register in analog die; Read operation is allowed 


| Provide all space of Analog Die control registers accessing, whatever ARM 
and DSP 


| ASync FIFO (4 entries) adopted to accelerating ARM WRITE operation 


| ARM may once write at most 4 registers 
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l Supports ARM Write Buffer interrupt, indicating the FIFO full, empty, overrun 
status 

l ASync FIFO (4 entries) adopted to accelerating DSP WRITE operation 

l DSP may once write at most 4 registers 

| Supports DSP Write Buffer interrupt, indicating the FIFO full, empty, overrun 
status 

| For ARM/DSP read operation, delay about 0.7us (when clk_adi runs at 
76.8MHz) should be tolerated 

| 4-Level Programmable priority among interrupt status stealing, ARM write, 
ARM read, DSP write, DSP read, RFT event transfer, PD signal transfer, 
CMMB control signal transfer 

| In analog die, a APB bridge provide access to TPC,ADC, VBC, RTC, WDG, 
REG, GPIO, COM, PIN which are all located in analog die 


6.2.3 Signal Description 
SC8810 Ddie SC8810 Adie 
sck 
ADI m ADI 
Master eine Slave 
Module y Module 
sd 
a 
Figure 6.2-1 ADI Connection 
6.2.4 Function Description 


6.2.4.1 ADI Master 
The main function of ADI master is : 


1) Generate reading interrupt raw status command when ana_irq active high; 
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2) Fetch write and read command, each one is 26 bits width. Write command 
may be stored in FIFO, and read command is stored in read command buffer; 


3) Do serial to parallel conversion when receive data from SD; 
4) Do parallel to serial conversion when transmit data to SD; 
5) Generate SCK and SYNC; 


6) Generate interrupt to ARM/DSP, and maintain control logic; 


ARM APB 
S | 
ARMFIFOCTL m~~ or 
=> 
DSP AHB Adi sof 
DSPFIFOCTL |_| ARBITOR |» Parallel-to-Serial Adi sd 
Adi su 
a— M 
GSM/TD 
PD ” 
Glue logic e 
RFT Event CTL 
Figure 6.2-2 ADI Master Diagram 
6.2.4.1.1 FSM 
Arbitrate 
Fetch Cmd 
<> 
Trans Done 
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6.2.4.1.2 


6.2.4.1.3 


V.1.0 


Figure 6.2-3 FSM State trans diagram 


The ADI master FSM is responsible for arbitration, fetch rv command and serial 
transfer. 


Arbitrator 


The following commands will cause ADI master to transfer with analog die: 


a 


Interrupt stealing; 


) 
2) ARM Write Command; 
3) ARM Read Command; 
4) DSP Write Command; 
5) DSP Read Command; 
6) RFT Write Command; 


If more than one of above commands is active simultaneously, arbitration is 
necessary. 


This ADI Master has a 4-level configurable priority. If there is more than one active 
command in the same priority, command is selected by robin-round algorithm. 
The channel arbitration logic is implemented as follows. 

1) Firstly, search the highest priority in all active commands. 

2) Then search the commands that have this priority level. 

3) And select the last executed command number on this priority level. (There 
are four registers to store the last executed commands numbers on each 
priority levels.) 

4) Beginning with this last executed command number, search the next execute 
command number on this priority level. 


5) This new searched command number is the next command. 


Serial interface 
All command and data send to analog side is stored in Write command FIFO, it is 
an asynchronous FIFO with 4-depth and 16-bit width, used to accelerate ADI 
block write speed. ARM can continually send 4 write commands. DSP and RFT 
channels work in the same way. 
For register read, only one read data is buffered in ADI block, which means 
ARM/DSP can read one data at a time. After send a read command, ARM/DSP 
should wait for a status bit change, indicating the serial interface data transfer 


Spreaadtrum Communications, Inc., Confidential and Proprietary 108 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


done and read value is available. If ARM/DSP does not take this data before 
sending another read command, there will be a risk to lose the previous data. 


SCK is programmable by changing of clock divider value in ADI control register. 


The following graph shows how a write and read command is formed, 


SYNC 


SCK ---- ae 


— Addr 


PSEL 


PENABLE 


PWDATA 


PADDR K >— 


Figure 6.2-4 Write Operation 


2 
: 
z 
3 


A 
Q 
an 
] 
] 
LF- 


[i 
I | I I 
p= Addr EE > R > ja Data | 
E 1 _ 
sd_oe I l I l l 
(master) i ; i 
l] l] l] 
su_oe L L 1 
(slave) l l l | l 
I I | 
PSEL l 
i} i} I 
PENABLE 
PWRITE 1 | 1 l 
( 1 | 
i} i} i} | I 
[i [i l | | 
PRDATA rr i 
i} I 
PADDR K Si 
I | 
Figure 6.2-5 Read Operation 
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6.2.4.2 ADI Slave 


ADI slave function is to receive/transmit command and data from master; 
maintain control register and provide configure value to analog logic. The 
slave block is always droved by master. 


The main function of ADI slave is: 

1) Do serial to parallel shift when receive data from SD; 

2) Do parallel to serial conversion when transmit data to SD; 
3) Maintain parts of analog control registers; 


The slave is quit simple, and main components are address shifter, transmit 
shifter, receive shifter and a transfer counter; 


SCK SYNC SD 

APB 

bridge ADI slv 
INTC > REG 
TEG m ae GPIO 
ADC f COM 
VBC PIN 
RTC —— = 
WDG Ss 


Figure 6.2-6 ADI Slave 
6.2.5 Conirol Registers 


6.2.5.1 Memory map 
ARM base address: 0x8200_0000 


Description 


0x0000 | ADI_CLK_DIV SCK divider 


0x0004 ADI_CTRLO Control register 
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= e 
0x0008 ADI_CHNL_PRI Programmable priority 
0x000C | ARM_INT_EN Interrupt enable 


0x0014 ARM_INT_MASK_STS | Interrupt mask status 
0x0018 ARM_INT_CLR Interrupt clear 


0x001C | RESERVED 
0x0020 RESERVED 
0x0024 ARM_RD_CMD Read command to analog die 


0x0028 ARM_RD_DATA Read data from analog die 
0x002C | ARM_FIFO_STS ARM write FIFO status 


0x0030 | ADI_STS ADI internal status 


0x0034 | ADI_REQ STS Channel request status 


DSP base address 0x007F_0000 


Of 
Fe e C pemon 


0x0000 | DSP_CTRL_REG SCK divider 


0x0004 DSP_RD_CMD Control register 


0x0008 DSP_RD_DATA Programmable priority 


Ox000C | DSP_INT_EN DSP interrupt enable 
0x0010 DSP_INT_CLR DSP interrupt clear 


0x0014 DSP_INT_RAW_STS | DSP interrupt raw status 


0x0018 DSP_INT_MASK_STS | DSP interrupt mask status 


0x001C | DSP_REQ_STS DSP requests status 


0x0020 FIFO status 
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6.2.5.2 ARM Register Descriptions 


6.2.5.2.1 ADI_CLK_DIV 
Description: Control register . 


Fsck = Fclk_adi/divider, Source clock is clk_adi; 


0x0000 Register description (Reset 0x0000_0000) ADI_CLK_DIV 


ES RICE SESS ide 


Reserved 


a EES Si ae (ee 


Reserved ADI_CLK_DIV 


Note: 


e |f you want to adjust the SCK clock frequency , first make sure that the ADI is in 
idle state, no requests is pending , that is, ADI_STS[4] should be zero. 


ADI_CLK_DIV Ferrers] 0] SCK divider. 
Fsck = Fclk_adi/(div+1); 

When div=0, Fsck = 
Fclk_adi/2; 
Source clock is clk_adi; 
Note: ADI_CLK_DIV can be 
changed only when ADI in 
idle; 


6.2.5.2.2 ADI_CTRLO 


Description: Control register 
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0x0004 Register description (Reset 0x0000_0006) ADI_CTLO 


eee 06 ee ee ee ee 


Name Reserved 
Type RO 


CMMB_WR_ 
Reserved erve 


EL) o e EH 


0x0004 Register description (Reset 0x0000_0006) ADICTRLO 


[RIM i Sees 


Reserved 


ye mm 


d R/W Reset Description 
Value 
CMMB_WR_PRI | [5:4] Priority of CMMB signal 
operation transfer; 
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2’h0 with lowest priority, and 
2’h3 with the highest priority; 


et wae SCLK_EN Dsp_sclk_en, written only by 
dsp. When arm_serclk_en 
and dsp_serclk_en are both 
1, the signal adi_sck to 
analog die will be force on. 


ARM_SCLK_EN Arm_sclk_en, written only by 
ARM. When arm_serclk_en 
and dsp_serclk_en are both 
1, the signal adi_sck to 
analog die will be force on. 
For Power saving, adi_sck 
will by default be kept LOW 
when no transfer happens. 
But, 

If SCLK is wanted in analog 
die when no transfer 
happens, this bit should be 
set to “1”. 


6.2.5.2.3 ADI_CHNL_PRI 


Description: Configure the priority of the channel. When multiple channels have requests 
at the same time, the channel with the highest priority(2’h3) will be executed first. 
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0x0008 Register description (Reset 0x0000_0000) ADI_CHNL_PRI 


eet Fe ee ee a 


Name Reserved 
Type 


RFT_WR_P DSP_RD_PR DSP_WR_P ARM_RD_P ARM_WR_P STC_WR_P 
PD_WR_PRI 
RI 


Tye | w | RW 


INT_STEAL_ 
PRI 


Reset Description 
Value 


PD_WR_PRI [15:14] Priority of RFT PD 
(gsm_txpd,gsm_rxpd,td_txpd,td_rxpd) 
signal operation transfer; 
2’h0 with lowest priority, and 2’h3 with 
the highest priority; 

RFT_WR_PRI [13:12] Priority of RFT event operation 
transfer; 2’hO with lowest priority, and 
2’h3 with the highest priority; 

DSP_RD_PRI [11:10] R/W Priority of DSP read operation 
transfer; 2’hO with lowest priority, and 
2’h3 with the highest priority; 

DSP_WR_PRI RW Priority of DSP write operation 
transfer; 2’hO with lowest priority, and 
2’h3 with the highest priority; 

ARM_RD_PRI [7:6] R/W Priority of ARM read operation 
transfer; 2’hO with lowest priority, and 
2’h3 with the highest priority; 

ARM_WR_PRI | [5:4] RW Priority of ARM write operation 
transfer; 2’hO with lowest priority, and 
2’h3 with the highest priority; 


STC_WR_PRI [3:2] R/W 2’hO Priority of STC burst on write 
operation; 2’h0 with lowest priority, 
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INT_STEAL_PRI | [1:0] R/W 2’'hO Priority of Stealing Interrupt transfer; 
2’h0 with lowest priority, and 2’h3 with 
the highest priority; 


6.2.5.2.4 ARM_INT_EN 


Description: The register is used to enable interrupt sources 
[pe | as | ao | 29 | 2a | a7 | 26 | a5 | a0 | 29 | ae | | 20 | | 8) v7 | 6 
EJ > 


Type 


po T 


Reset Description 
Value 


Arm_fifo_ovf_int_en ARM write FIFO overflow 
interrupt enable 


Arm_fifo_empty_int_en i ARM write FIFO empty 
interrupt enable 


Arm_fifo_full_int_en ARM write FIFO full 
interrupt enable 


Cea p e e o 
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6.2.5.2.5 ARM_INT_RAW_STS 


Description: The register allows to observe the ADI internal interrupt sources raw status 


0x00010 Register description (Reset 0x0000_0004) ARM_INT_RAW_STS 


be Gi ese Pe ae a ee) 


Reserved 


Reserved 


Description 


Arm_fifo_ovf_raw_sts ARM write FIFO overflow 
interrupt raw status 


Arm_fifo_empty_raw_sts ARM write FIFO empty 
interrupt raw status 


Arm_fifo_full_int_en ARM write FIFO full 
interrupt raw status 


Tew b þe m 


6.2.5.2.6 ARM_INT_MASK_STS 


Description: ADI interrupt sources masked status 
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0x00014 Register description (Reset 0x0000_0000) ARM_INT_MASK_STS 


eet 0 i ed ee ae 


Name Reserved 
Type RO 


Name Reserved a 
Type 


Description 


ARM_FIFO_OVF_MASK_STS 4 ARM FIFO overflow 
masked status 


ARM_FIFO_EMPTY_ MASK. STS | 2 ARM FIFO empty 
masked status 


ARM_FIFO_FULL_MASK_STS i ARM FIFO full masked 
status 


ew ë p e e 


6.2.5.2.7 ARM_INT_CLR 


Description: The register is used to clear ADI interrupt sources 
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0x00018 Register description (Reset 0x0000_0000) ARM_INT_CLR 


eA ee a ee 


Name Reserved 
Type RO 


Name Reserved x 
Type 


Description 


ARM_FIFO_OVF_INT_CLR Write this bit “1” to clear 
ARM FIFO overflow 
status 


ARM_FIFO_EMPTY_INT_CLR | 2 Write this bit “1” to clear 
ARM FIFO empty status 


ARM_FIFO_FULL_INT CLR i Write this bit “1” to clear 
ARM FIFO full status 


w e e e S 


6.2.5.2.8 ARM_RD_CMD 


Description: ADI ARM read command register 
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0x0024 Register description (Reset 0x0000) ARM_RD_CMD 


ae ee ee ee ee 


Reserve 
Reserved ARM_RD_CMD 


ARM_RD_CMD 


oN R/W Reset Description 
Value 


ARM_RD_CMD [25:0] WO 26’hO When ARM wants to read a 
register located in analog 
die, it must firstly write the 
registers address to this 
address, and check 0x0028 
bit[31] status, if return to “0” 
means read done. And then, 
ARM may read 
ARM_RD_DATA to get back 
the register value; 


6.2.5.2.9 ARM_RD_DATA 


Description: The register is used to observe the register value of the analog die 
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0x0028 Register description (Reset 0x0000_0000) ARM_RD_DATA 


eee ee eee ee 


Reserved DATA_ADDR 


ee ee a a E 


RD_DATA 


Reset Description 
Value 


ARM_RD_CMD BUSY | [31] “0” : read done, means the 
analog die register value 
has been stored in 
RD_DATA 
“1” : data has not been 
read back 


ARM_RD_ADDR [26:16] ae 10’hO Register address 


ARM_RD_DATA [15:0] 16°hO Read register value from 
analog die 


6.2.5.2.10 ARM_FIFO_STS 
Description: ARM FIFO read status 
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0x002C Register description (Reset 0x0000_0400) ARM_FIFO_STS 


fed 0) ed ee a 


Name Reserved 
Type 


FIF Res 
E 
Reserved O_F FIFO_WPTR Reserved FIFO_RPTR erve FSM_STATE 
ULL d 


RO RO RO 
0 0 0 0 0 0 


a e ee a 
prora fon fo [1 Sommerro 
prosena fo [m _[amwierroenmy 
promem [e [0 [e [invero] 
rows a e e OO 
pronen [ea fo [e [irera] 
e a eS 
rose [eo [no e foo 


6.2.5.2.11 ADI_STS 


Description: ADI internal status 
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0x0030 Register description (Reset 0x0000_0000) ADI_STS 


e | st | 20 | 29 | 20 | a7 | 26 | 2s | ae | 29 | aa | at | 20 | 19 | 8 | 17 | 16 
Name Reserved 
Type 


Reserved ADI SEL 


Description 


ADI_TRANS_REQ | [4] , Internal status, used for 
debug 


ADI_SEL [3:0] Internal status, used for 
debug 
4’h0: dsp_wr_sel 
4’h1: dsp_rd_sel 
4h2: arm_wr_sel 
4’h3: arm_rd_sel 
4’h4: reserved 
4’h5: rft_wr_sel 
4’h6: burst_on_sel 
4’h7: gsm_txpd_sel 
4’h8: gsm_rxpd_sel 
4’h9: td_txpd_sel 
4’ha: td_rxpd_sel 


6.2.5.2.12 ADI_REQ_STS 


Description: ADI internal status 
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0x0034 Register description (Reset 0x0000_0000) ADI_REQ_STS 


e | st | 20 | 29 | 20 | a7 | 26 | as | ae | 29 | ae | at | 20 | 19 | 8 | 17 | 6 
Name Reserved 
Type 


MR | MT 
Reserved 
DR |ODR 


D ë SEpoScoogoo 


TD_RXPD_REQ TD_RXPD toggle transfer 
request 


TD_TXPD_REQ TD_TXPD toggle transfer 
request 


GSM_RXPD_REQ [8] GSM_RXPD toggle 
transfer request 

GSM_TXPD_REQ [7] : GSM_TXPD toggle 
transfer request 

BURST_ON_WR_REQ i BURST_ON toggle transfer 
request 


a 
pwose fe fo 
C fe [RO 
prore for fro 
pwne fe fro 
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6.2.5.3 DSP Register Descriptions 


6.2.5.3.1 DSP_CTRL_REG 

Description: DSP CONTROL REGISTER 
Po [|= [= [=[=|*[=]2]*]*[*]*[" © 
fee [ 


Reserved 


Type 


i e e a (ee i ee 


Reserved 


R/W Reset Description 
Value 


DSP_PD_TRANS_EN | [1] R/W Tho “1” : when PD signals 
change, pd transfer request 
will occurs 
:0” : no PD transfer 
requests will be asserted 
whether the PD signals 
change or not 

DSP_SERCLK_EN Dsp serclk enable 
For Power saving, SCLK 
will by default be kept LOW 
when no transfer happens. 
But, 

If SCLK is wanted in analog 
die when no transfer 
happens, this bit should be 
set to “1”. 
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When arm_serclk_en and 
dsp_serclk_en are both 1, 
the signal adi_sck to 


analog die will be force on. 


6.2.5.3.2 DSP_RD_CMD 
Description: DSP READ COMMAND 


0x0004 Register description (Reset 0x0000_0000) DSP_RD_CMD 
[pe | as | a0 | 29 | 2a | a7 | 26 | 25 | a8 | 20 | z | 2 | 20 pasir | 17 | rs | 


w| z 


Kare E 


DSP_RD_CMD 


oN R/W Reset Description 
Value 


DSP_RD_CMD [25:0] WO 26’hO When DSP wants to read a 
register located in analog 
die, it must firstly write the 
registers address to this 
address, and check 0x0008 
bit[31] status, if return to “0” 
means read done. And then, 
DSP may read 
DSP_RD_DATA to get back 
the register value; 


6.2.5.3.3 DSP_RD_DATA 


Description: The register is used to observe the register value of the analog die 
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0x0008 Register description (Reset 0x0000_0000) DSP_RD_DATA 


fe ee eee ee 


Reserved DATA_ADDR 


ee ee a 


RD_DATA 


Reset Description 
Value 


DSP_RD_CMD_BUSY | [81] “0” : read done, means the 
analog die register value 
has been stored in 
RD_DATA 
“1” : data has not been 
read back 


DSP_RD_ADDR [26:16] ae 10’hO Register address 


DSP_RD_DATA [15:0] 16°hO Read register value from 
analog die 


6.2.5.3.4 DSP_INT_EN 


Description: Interrupt enable 


V.1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 127 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


0x000C Register description (Reset 0x0000_0000) DSP_INT_EN 


e | st | 20 | 29 | 20 | a7 | 26 | as | 24 | 29 | aa | at | 20 | 19 | 8 | 17 | 16 
Name Reserved 
Type 


Name Reserved 7 r Reserved 
Type 


RFT write FIFO overrun 


interrupt enable 


RFT write FIFO empty 
interrupt enable 


RFT_FIFO_FULL_INT_EN RFT write FIFO full 
interrupt enable 


DSP_FIFO_OVF_INT_EN | [2] R/W 1’ho DSP write FIFO overrun 
interrupt enable 

DSP_FIFO_EMPT_INT_EN | [1] R/W Tho DSP write FIFO empty 
interrupt enable 

DSP_FIFO_FULL_INT_EN R/W Tho DSP write FIFO full 
interrupt enable 


6.2.5.3.5 DSP_INT_CLR 


Description: Interrupt clear 
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0x0010 Register description (Reset 0x0000_0000) DSP_INT_CLR 


e | st | 20 | 29 | 20 | a7 | 26 | 2s | ae | 29 | ae | at | 20 | 19 |18 | 17 | 6 
Name Reserved 
Type 


Name Reserved Reserved 
Type 


Description 


RFT write FIFO overrun 
interrupt clear 


RFT write FIFO empty 
interrupt clear 


RFT_FIFO_FULL_INT_CLR RFT write FIFO full 
interrupt clear 


DSP_FIFO_OVF_INT_CLR_ } [2] DSP write FIFO overrun 
interrupt clear 

DSP_FIFO_EMPT_INT_CLR | [1] WO 1’ho DSP write FIFO empty 
interrupt clear 

DSP_FIFO_FULL_INT_CLR WO 1’ho DSP write FIFO full 
interrupt clear 


6.2.5.3.6 DSP_INT_RAW_STS 


Description: Interrupt raw status 
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0x0014 Register description (Reset 0x0000_0202) DSP_INT_RAW_STS 


e | st | 20 | 29 | 20 | a7 | 26 | as | ae | 29 | a2 | at | 20 | 19| 8 | 17 | 6 
Name Reserved 
Type 


Name Reserved 2 Reserved 
Type 


Description 


RFT write FIFO overrun 
interrupt raw status 


RFT write FIFO empty 
interrupt raw status 


RFT write FIFO full 
interrupt raw status 


DSP write FIFO overrun 
interrupt raw status 


DSP write FIFO empty 
interrupt raw status 


DSP write FIFO full raw 
status 


6.2.5.3.7 DSP_INT_MASK_STS 


Description: Interrupt masked status 
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0x0018 Register description (Reset 0x0000_0000) DSP_INT_MASK_STS 


e | st | 20 | 29 | 20 | a7 | 26 | as | ae | 29 | aa | at | 20 | 19 |18 |17 | 6 
Name Reserved 
Type 


Name Reserved 2 Reserved 
Type 


Description 


RFT write FIFO overrun 
interrupt mask status 


RFT write FIFO empty 
interrupt mask status 


RFT write FIFO full 
interrupt mask status 


DSP write FIFO overrun 
interrupt mask status 


DSP write FIFO empty 
interrupt mask status 


DSP write FIFO full mask 
status 


6.2.5.3.8 DSP_CMD_STS 


Description: DSP Request status 
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0x001C Register description (Reset 0x0000_0000) DSP_CMD_STS 


e | st | 20 | 29 | 20 | a7 | 26 | as | 24 | 29 | ae | at | 20 | 19 | 8 | 17 | 6 
Name Reserved 

Type 

pet [ste fe|z}afole|s|7iels|s] sie [so] 


Reserved 


e e e 


6.2.5.3.9 DSP_FIFO_STS 
Description: DSP FIFO STATUS 
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0x0020 Register description (Reset 0x0000_ 1010) DSP_FIFO_STS 


fated ef ee Fe a et 


Name Reserved 
Type RO 


x Ş RFT_FIFO_ | RFT_FIFO_ à 5 DSP_FIFO_ 
Reserved Ei Reserved E 
| WPTR RPTR i WPTR 


DD DEES TAESES 


DSP_FIFO_ 
RPTR 


Reset Description 
Value 


faetrrorun [na [o o [artwierrow | 


RFT_FIFO_EMPTY | [12] PRON [ino RFT write FIFO empty 


RFT_FIFO_WPTR [11:10] 2'’hO RFT write FIFO write 
address 

RFT_FIFO_RPTR [9:8] 2’hO RFT write FIFO read 
address 


DSP_FIFO_FULL | [5] 


DSP write FIFO read 
address 


DSP write FIFO write 
address 
DSP_FIFO_RPTR [1:0] a 


6.2.5.3.10 ADI_CHNL_PRI 


Description: ADI channel priority 
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0x0024 Register description (Reset 0x0000_0000) ADI_CHNL_PRI 


fee 0 ef ed ee a ee 


Name Reserved 
Type 


RFT_WR_P DSP_RD_PR DSP_WR_P ARM_RD_P ARM_WR_P STC_WR_P INT_STEAL_ 
PD_WR_PRI 
RI PRI 


| type | r | 


Bit R/W Reset Description 
Value 


PD_WR_PRI [15:14] Priority of RFT PD 
(gsm_txpd,gsm_rxpd,td_txpd,td_rxpd) 
signal operation transfer; 
2’h0 with lowest priority, and 2’h3 with 
the highest priority; 


RFT_WR_PRI [13:12] Priority of RFT event operation 
transfer; 2’hO with lowest priority, and 
2’h3 with the highest priority; 

DSP_RD_PRI [11:10] Priority of DSP read operation 
transfer; 2’hO with lowest priority, and 
2’h3 with the highest priority; 

DSP_WR_PRI Priority of DSP write operation 
transfer; 2’hO with lowest priority, and 
2’h3 with the highest priority; 

ARM_RD_PRI Priority of ARM read operation 
transfer; 2’hO with lowest priority, and 
2’h3 with the highest priority; 

ARM_WR_PRI ; Priority of ARM write operation 
transfer; 2’hO with lowest priority, and 
2’h3 with the highest priority; 


STC_WR_PRI : Priority of STC burst on write 
operation; 2’h0 with lowest priority, 
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SAE {| |_| and 2’h3 with the highest priority; 


INT_STEAL_PRI | [1:0] Priority of Stealing Interrupt transfer; 
2’h0 with lowest priority, and 2’h3 with 
the highest priority; 


6.2.5.3.11 ADI_DSP_STSO 


Description: ADI internal status register 


0x0028 Register description (Reset value) ADI-DSP_STS0 


Ee e E eae) 


Reserved 


Reserved ADI_CLK_DIV al FSM_STS ADI_SEL 


NN R/W Reset Description 
Value 


ADI_CLK_DIV [12:9] 4’ho SCK divider. 
Fsck = Fclk_adi/(div+1); 

When div=0, Fsck = 
Felk_adi/2; 
Source clock is clk_adi; 
Note: ADI_CLK_DIV can be 
changed only when ADI in 
idle; 


ARM_SERCLK_EN Arm_sclk_en, written only 
by ARM. When 
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arm_serclk_en and 
dsp_serclk_en are both 1, 
the signal adi_sck to 
analog die will be force on. 


ADI_TRANS_REQ | [7] Internal status, used for 
debug 


FSM_STS [6:4] Internal status, used for 
debug 


ADI_SEL [3:0] Internal status, used for 
debug 


4’h0: dsp_wr_sel 


4’h1: dsp_rd_sel 


4h2: arm_wr_sel 
4’h3: arm_rd_sel 
4’h4: reserved 
4’h5: rft_wr_sel 
4’h6: burst_on_sel 
4’h7: gsm_txpd_sel 
4’h8: gsm_rxpd_sel 
4’h9: td_txpd_sel 
4’ha: td_rxpd_sel 


6.2.5.3.12 ADI_REQ_STS1 


Description: ADI internal status 
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0x002C Register description (Reset 0x0000_0000) ADI_REQ_STS 


e | st | 20 | 29 | 20 | a7 | 26 | 2s | ae | 29 | a2 | at | 20 | 19 |18 |17 | 6 
Name Reserved 
Type 


MR | MT 
Reserved 
DR |ODR 


SROs DODO 


TD_RXPD_REQ TD_RXPD toggle transfer 
request 


TD_TXPD_REQ TD_TXPD toggle transfer 
request 


GSM_RXPD_REQ [8] GSM_RXPD toggle 
transfer request 

GSM_TXPD_REQ [7] : GSM_TXPD toggle 
transfer request 

BURST_ON_WR_REQ i BURST_ON toggle transfer 
request 


a 
pwose fe fo 
C fe [RO 
prore for fro 
pwne fe fro 
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6.2.6 Application Notes 


6.1 Watch Dog Controller(WDG) 


6.1.1 Memory map 
ARM base address: 0x8200_ 0040 


Offset ave 
Description 
Address 
0x0000 | WDG_LOAD_LOW Low 16 bit of watchdog load value 
0x0004 WDG_LOAD_HIGH | High16 bit of watchdog load value | bit | High16 bit of watchdog load value | watchdog load value 


0x0008 WDG_CTRL Watchdog control(add wdg_new 
wdg_rst_en) 

0x000C | WDG_INT_CLR Watchdog interrupt clear(add 
wdg_rst_clir) 

0x0010 | WDG_INT_RAW Watchdog interrupt raw status(add 
wdg_rst_raw) 


0x0014 | WDG_INT_MASK | Watchdog interrupt masked status | interrupt | Watchdog interrupt masked status | status 


0x0018 WDG_CNT_LOW Low 16 bit of watchdog counter value 


0x001C | WDG_CNT_HIGH High16 bit of watchdog counter value 


0x0020 WDG_LOCK Watchdog lock 


0x0024 WDG_CNT_RD_LOW Low 16 bit of watchdog counter value 
for read 

0x0028 | WDG_CNT_RD_HIGH High 16 bit of watchdog counter value 
for read 


0x002C | WDG_IRQVALUE_LOW | Low 16 | Low 16 bit of watchdog irq value | | Low 16 bit of watchdog irq value | irq value 
0x0030 WDG_IRQVALUE_HIGH | High 16 bit of watchdog irq value 


6.1.2 Register Descriptions 
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6.1.2.1 WDG_LOAD_LOW 


Description: Low 16 bit of watchdog load value 


0x0000 Low 16 bit of watchdog load value (Reset 0x0000_FFFF) WDG_LOAD_LOW 


eo SA ee ee a ee 


Reserved 


(Ic ea) 


wdg_load_low 


[31:16] 16’hO Reserved 


wdg_load_low | [15:0] 16'hFFFF wdg_load_low: low 16 bit of 
watchdog timer load value. 
Wdg_load_high: high 16 bit of 
watchdog timer load value. 
wdg_load_low and 
wdg_load_high are used 
together. 


Software should write 
wdg_load_high firstly, and then 
write wdg_load_low, because 
writing wdg_load_low can trig 
loading both wdg_load_low and 
wdg_load_high to watchdog 
counter, and writing 
wdg_load_high cannot trig this 
event. So software must 
guarantee wdg_load_high is 
ready when writing 


wdg_load_low. 
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In reset mode, software should 
load new value before timer 
decrease to 0. 

In interrupt mode, this value is 
counting start number. 

The default value is about 8 
seconds. 


6.1.2.2 WDG_LOAD_HIGH 


Description: High 16 bit of watchdog load value 


0x0004 High 16 bit of watchdog load value (Reset 0x0000_0003) WDG_LOAD_HIGH 


jet | at | 90 | 29 | 28 | 27 | 26 | 2s | 24 23 | ae | at | 20 | 19| 18 |17 | 6 
Name Reserved 

Type 

pee [is] |} 2] afl etetz7telsfefefets fe 


wdg_load_high 


Type 


[31:16] 16°h0 Reserved 


wdg_load_high | [15:0] 16’h0003 See wdg_load_low description 


6.1.2.3 WDG_CTRL (add wdg_new wdg_rst_en) 


Description: Watchdog control 
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0x0008 Watchdog control (Reset 0x0000_0000) WDG_CTRL 


w a ee a 


Name Reserved 
Type RO 


| Type | 


Reserved 


wdg_rst_en ‘ Watchdog reset enable bit 


0: reset is disabled 
1: reset is enabled 


In reset mode and combined 
mode, this bit should be 1 


Watchdog version 


0: watchdog use old behavior, 
this is for backward 
compatibility. 

1: watchdog uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


Watchdog counter open: 
0: counter stops. 


1: counter runs. 


wdg_irq_en , Watchdog interrupt enable bit 
0: interrupt is disabled 


1: interrupt is enabled 
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| Field Name | Name [RW | Default Value | Value | Default Value | Description = 


In interrupt mode and combined 
mode, this bit should be 1 


6.1.2.4 WDG_INT_CLR(add wdg_rst_clr) 


Description: Watchdog interrupt clear 


0x000C Watchdog interrupt clear (Reset 0x0000_0000) WDG_INT_CLR 


ee ea eee ee eee se eee 


Reserved 


ee ed F(a 


= A -o B _ B 


Reserved 


wdg_rst_clr , Watchdog reset clear 


Write 1 to this bit to clear reset 


Read this bit always get 0. 


Reserved 


wdg_int_clr , Watchdog interrupt clear 


Write 1 to this bit to clear 
interrupt 


Read this bit always get 0. 
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6.1.2.5 WDG_INT_RAW(add wdg_rst_raw) 


Description: 


0x0010 Watchdog interrupt raw status (Reset 0x0000_ 0000) 


Watchdog interrupt raw status 


Reserved 


WDG_INT_RAW 


eS ee a ee 


Reserved 


wdg wdg 
> ct Reserved _int_ 
raw raw 


RO 
0 0 


[31:5] 


27°h0 


Reserved 


wdg_Id_busy [4] 


RO 


Tho 


Watchdog load busy status 


0: Watchdog is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 


This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 


wdg_rst_raw [3] 


RO 


1’ho 


Watchdog reset raw status. 
Watch dog reset cannot clear 
this raw status, so it can be 
used to judge if or not system 
rebooting comes from watchdog 
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reset. Write wdg_rst_clr can 
clear this raw status. 
[2:1] Reserved 

wdg_int_raw [0] Watchdog interrupt raw status. 
Watch dog reset cannot clear 
this raw status. Write 
wdg_int_clr can clear this raw 
status. 


6.1.2.6 WDG_INT_MASK 


Description: Watchdog interrupt mask status 


0x0014 Watchdog interrupt mask status (Reset 0x0000_0000) WDG_INT_MASK 


Ea SES en See) 


Name Reserved 
Type 
jf ee [1] | ss] i miyo] e| siz ielsieisiei slo 


- A 


[31:1] RO 31°hO Reserved 
wdg_int_mask | [0] RO 1’ho Watchdog interrupt masked 
status 
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6.1.2.7 WDG_CNT_LOW 


Description: Low 16 bit of watchdog counter value 


0x0018 Low 16 bit of watchdog counter value (Reset 0x0000_FFFF) WDG_CNT_LOW 


Ie GS ea ee ee ee 


Reserved 


(Ec) RS Scr a) 


wdg_cnt_low 


Reset fost] gg ede leat | ie OE ell eel pe 
Field Name C Reset Value Description 


[31:16] 16°hO Reserved 


wdg_cnt_low [15:0] 16'hFFFF wdg_cnt_low: Low 16 bit of 
watchdog timer counter value. 
wdg_cnt_high: High 16 bit of 
watchdog timer counter value. 
wdg_cnt_low and wdg_cnt_high 
are used together. 
This read-only register indicates 
current counter value. 


It’s not recommended to read 
this register in normal usage. 


Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 


this value, like system timer. 
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6.1.2.8 WDG_CNT_HIGH 


Description: High 16 bit of watchdog counter value 


0x001C High 16bit of watchdog counter value (Reset 0x0000_FFFF) WDG_CNT_HIGH 


ee ES ee ee ee 


Reserved 


(Ec I Ee ea) 


wdg_cnt_high 


Reset fost] deg elle leat | ie eee etl) ce | 
Field Name C Reset Value Description 


[31:16] 16’hO Reserved 


wdg_cnt_high [15:0] 16'hFFFF See wdg_cnt_low description. 


6.1.2.9 WDG_LOCK 


Description: Watchdog lock control 
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0x0020 Watchdog lock control (Reset 0x0000_0000) WDG_LOCK 


e | st | 20 | 29 | 20 | a7 | 26 | as | ae | 29 | ae | at | 20 | 19 | 8 |17 | 6 
Name Reserved 

Type 

pet [sf fe}e}afole}e|7iels|s] sie] + fol 


wdg_lock 


[31:16] RO 16°h0 Reserved 
wdg_lock [15:0] RW 16°h0 Watchdog lock control 

Write 16'hE551 to this register 
to unlock watchdog. 
Write other value to this register 
to lock watchdog 
If reading this register, bit-0 is 
lock status, and other bits are 
reserved. 
If watchdog is locked, all control 
registers cannot be written by 
software. 


6.1.2.10 WDG_CNT_RD_LOW 


Description: Low 16 bit of watchdog counter value for read 
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Low 16 bit of watchdog counter value for read(Reset 


0x0024 
0x0000_FFFF) 


Reserved 


WDG_CNT_RD_LOW 


Re ee ae 


wdg_cnt_rd_low 


es ae 


Saar oe 


Reserved 


[31:16] RO 16’h0 
wdg_cnt_rd_lo | [15:0] RO 16°HFFFF 
w 
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wdg_cnt_rd_low: Low 16 bit of 
watchdog timer counter value 
for read. 

wdg_cnt_rd_high: High 16 bit of 
watchdog timer counter value 
for read. 


wdg_cnt_rd_low and 
wdg_cnt_rd_high are used 
together. 


This read-only register indicates 
current counter value. 


Read once can get watchdog 
counter value. No need to 
double read this reg. 


Refer to timer’s 
TIMERO_CNT_RD or 
TIMER1_CNT_RD 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


6.1.2.11 WDG_CNT_RD_HIGH 


Description: High 16 bit of watchdog counter value for read 


High 16bit of h t lue for read (Reset 
0x0028 igh 16bit of watchdog counter value fo ( WDG_CNT_RD_HIGH 
0x0000_FFFF) 


a e e E E 


Reserved 


PE SS E Ss ES) 


wdg_cnt_rd_high 


Reset [E r eee ts ia E |e [ell | 
Field Name a Reset Value Description 


[31:16] 16’hO Reserved 


wdg_cnt_rd_hig | [15:0] 16'hFFFF Refer to wdg_cnt_rd_low 
h 


6.1.2.12 WDG_IRQVALUE_LOW 


Description: Low 16 bit of watchdog irq value 
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WDG_IRQVALUE_LO 


0x002C Low 16 bit of watchdog irq value (Reset 0x0000_0000) 


Ww 
Re ae 


Reserved 


wdg_irqvalue_low 


(ee Es eae 


: 


Reserved 


[31:16] RO 16’hO 
wdg_irqvalue_| | [15:0] RW 16’hO000 
ow 
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wdg_ irqvalue_low: Low 16 bit 
of watchdog irqvalue. 

wdg_ irqvalue_high: High 16 bit 
of watchdog irqvalue. 

wdg_ irqvalue_low and wdg_ 
irqvalue_high are used 
together. 


It's useful in interrupt mode and 
combined mode. When 
wdg_cnt equal watchdog 
irqvalue, an interrupt is 
generated. 


Default value of watchdog 
irqvalue is 32’h0003_0000, 
corresponds to 6 seconds, 
which means reset will occur 
after irq is 1 for 6 seconds. 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


6.1.2.13 WDG_IRQVALUE_HIGH 


Description: High 16 bit of watchdog irq value 


WDG_IRQVALUE_HIG 
0x0030 High 16 bit of watchdog irq value (Reset 0x0000_0003) 


Pe [a [me [o a [eo [o ella [o alee 


Reserved 


PS E es) 


wdg_irqvalue_high 


[31:16] 16°h0 Reserved 


wdg_irqvalue_h | [15:0] 16’h0003 wdg_ irqvalue_low: Low 16 bit 


igh of watchdog irqvalue. 


wdg_ irqvalue_high: High 16 bit 
of watchdog irqvalue. 

wdg_ irqvalue_low and wdg_ 
irqvalue_high are used 
together, which means reset will 
occur after irq is 1 for 6 
seconds. 


It's useful in interrupt mode and 
combined mode. When 
wdg_cnt equal watchdog 
irqvalue, an interrupt is 
generated. 


Default value of watchdog 
irqvalue is 32’hO003_0000, 
corresponds to 6 seconds. 
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6.1.3 


V.1.0 


Application Notes 


When software uses watchdog, it should set wdg_eb bit and wdg_rtc_eb bit in 
global control register, and also should guarantee arch_rtc_eb is set. 


Before configuring watchdog, software should write 16’hE551 to wdg_lock to 
unlock watchdog. 


Then Software configures all control registers — wdg_load_low, wdg_load_high, 
wdg_irqvalue_low, wdg_irqvalue_high, wdg_mode and wdg_new. 


IMPORTANT: wdg_load_high should always be configured before writing 
wdg_load_low. 


Then wdg_run is set to 1 to open counter. 


Reset mode is used as normal watchdog function. After enabled, watchdog timer 
can be loaded at any time, and software should guarantee the timer is reloaded 
before it decreases to 0. 


Whenever watchdog timer gets to 0, system reset is issued. Then system 
reboots, and watchdog timer comes back to 32’hFFFF_FFFF, and all controlled 
registers and status also come back to reset value, except interrupt raw status. 
Interrupt raw status can be used to judge if or not system rebooting comes from 
watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog 
timer gets to 0, an interrupt is issued, and then the timer is reloaded automatically. 
After receiving interrupt, software can check interrupt status by reading 
wdg_int_mask, and can clear interrupt by writing 1 to wdg_int_clr. 


Interrupt mode is used as debug mode or as a generic periodic timer. 


Combined mode is the combination of reset mode and interrupt mode. Interrupt 
will be generated first if software doesn’t feed wdg. Then software should stop 
wdg so that wdg reset is not generated. If software cannot response to this 
interrupt, then wdg reset will be generated finally when wdg_cnt decease to 0 
which reboots the entire system. 


When software completes using watchdog, it should disable wdg_run firstly, then 
it disable wdg_rtc_eb and wdg_eb in global control registers. 


It's IMPORTANT that only writing wdg_load_high cannot reload watchdog. Both 
wdg_load_low and wdg_load_high should be written if watchdog need reloaded. 
And software must write wdg_load_high firstly, then write wdg_load_low. 
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Another IMPORTANT thing is that there are 3-5 RTC clock cycles delay from 
setting wdg_load_low to counter setting success because of different clock 
domains, just as timer does. 


It’s not recommended to read counter value in normal usage, just as timer does. 


6.2 Real Time Controller(RTC) 


6.2.1 Memory map 
ARM base address: 0x8200_ 0080 


Address | Register Name Default Value 
Offset 


0x0000 | RTC_SEC_CNT 


0x0004 | RTC_MIN_CNT 


0x0010 RTC_SEC_CNT_ UPD 32’h00000000 


0x0014 | RTC_MIN_ CNT_UPD 32’h00000000 


0x0018 | RTC_HOUR_ 32’h00000000 
CNT_UPD 


0x001C | RTC_DAY_CNT_UPD 32’h00000000 


0x0020 | RIC_SEC_ALM_UPD 32’h00000000 


0x0024. | RTC_MIN_ALM_UPD 32’h00000000 
0x0028 | RTC_HOUR_ALM_UPD 32’h00000000 
0x002C | RTC_DAY_ALM_UPD 32’h00000000 


0x0030 | RTC_INT_EN 32’h00000000 


0x0034 | RTC_INT_RAW_STS 32’h00000000 
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0x004C | RTC_DAY_ALM_CNT 


0x0050 | RTC_SPG_CNT 


0x0054 | RTC_SPG_CNT_UPD 32’h00000000 


6.2.2 Register Descriptions 


6.2.2.1 RTC_SEC_CNT 


Description: Current second counter value 
0x0000 RTC Second Counter RTC_SEC_CNT 
Bee EE eee eRe) 


Reserved 


RIG Sie. ee eae ees) 


Reserved RTC_SEC_CNT 


Field Name Type | Reset | Description 
Value 


eee? eee —— 


6.2.2.2 RTC_MIN_CNT 


Description: Current minute counter value 
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0x0004 RTC Minute Counter RTC_MIN_CNT 


A #6 Re a a 


Name Reserved 
Type 
pee [sf uf} z}afole|s|7iels| +] sie]: fol 


Reserved RTC_MIN_CNT 


Field Name Type | Reset | Description 
Value 


RTC_MIN_CNT ee pee II Current minute counter value 


6.2.2.3 RTC_HRS_CNT 


Description: Current hour counter value 


0x0008 RTC Hour Counter RTC_HRS_CNT 


œ | st | 0 | 20 | 20 | a7 | 26 | 2s | ae | 29 | a2 | at | 20 | 19 | 8 | 17 |16) 
Name Reserved 
Type 


Reserved RTC_HRS_CNT 


a ee eS 
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es ee E e 
ee 


6.2.2.4 RTC_DAY_CNT 


Description: Current day counter value 
(ee SSS ese a 
EJ 


Type 


ee ep en 


RTC_DAY_CNT 


Type 


Reset 


Field Name Type | Reset | Description 
Value 


Lo [31:16] Ro» | 16°hO [Reseved 
RTC_DAY_CNT | [15:0] epee ee Current day counter value 


6.2.2.5 RTC_SEC_CNT_UPD 


Description: Current second counter update 
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0x0010 RTC Second Counter Update (reset 0x0000_0000) RTC_SEC_CNT_UPD 


œ | st | 0 | 29 | 20 | a7 | 26 | 2s | ae | 29 | aa | at | 20 | 19 | 8 | 17 | 6 
Name Reserved 

Type 

pet [sf uf} z}afole|s|7iels| +] si2]s fol 


Reserved RTC_SEC_CNT_UPD 


Field Name Type | Reset | Description 
Value 


[31:6] Eee 26’h0 Reserved 


a SEC_CNT_UPD | [5:0] R/W pop second counter update 
Write new counter value to this register to 
start an second counter updating operation 
in RTCVDD domain. 
Reading this register can get recent 
updating value 


6.2.2.6 RTC_MIN_CNT_UPD 


Description: Current minute counter update 
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0x0014 RTC Minute Counter Update (reset 0x0000_0000) RTC_MIN_CNT_UPD 


[eit | st | 20 | 29 | 20 | a7 | 26 | as | ae | 29 | ae | at | 20 | 19 | 8 | 17 | 16 
Name Reserved 

Type 

pet [sf uf} z}afwofe|e|7iels| +] si 2]: ]o| 


Reserved RTC_MIN_CNT_UPD 


Field Name Type | Reset | Description 
Value 


RTC_MIN_CNT_UPD | [5:0] | R/W mN o minute counter update 
Write new counter value to this register to 
start an minute counter updating operation in 
RTCVDD domain. 
Reading this register can get recent updating 
value 


6.2.2.7 RTC_HRS_CNT_UPD 


Description: Current hour counter update 
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0x0018 RTC Hour Counter Update (reset 0x0000_0000) RTC_HRS_CNT_UPD 


œ | st | 0 | 29 | 20 | a7 | 26 | 2s | ae | 23 | a2 | at | 20 | 19 | 8 | 17 | 6 
Name Reserved 

Type 

pee [sf fs| 2} e|s|7iels|s]si2]s fol 


Reserved RTC_HRS_CNT_UPD 


Field Name Type | Reset | Description 
Value 


[31:5] Ea 27'h0 Reserved 


e MIN_CNT_UPD | [4:0] R/W pope hour counter update 
Write new counter value to this register to 
start an hour counter updating operation in 
RTCVDD domain. 
Reading this register can get recent 
updating value 


6.2.2.8 RTC_DAY_CNT_UPD 


Description: Current day counter update 
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0x001C RTC Day Counter Update (reset 0x0000_0000) RTC_DAY_CNT_UPD 


œ | st | 0 | 29 | 20 | a7 | 26 | as | ae | 29 | aa | at | 20 | 19 | 8 | 17 | 16 
Name Reserved 

Type 

pee [stuf e a e e er e fe e sie] sol 


RTC_DAY_CNT_UPD 


Field Name Type | Reset | Description 
Value 


[31:16] Ro | 16’hO Reseved 


E MIN_CNT_UPD | [15:0] | R/W | 16’hO pope hour counter update 
Write new counter value to this register to 
start an day counter updating operation in 
RTCVDD domain. 
Reading this register can get recent 
updating value 


6.2.2.9 RTC_SEC_ALM_UPD 


Description: Current second alarm update 
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0x0020 RTC Second Alarm Update (reset 0x0000_0000) RTC_SEC_ALM_UPD 


œ | st | 0 | 29 | 20 | a7 | 26 | 2s | ae | 29 | aa | at | 20 | 19 | 8 | 17 | 16 
Name Reserved 

Type 

pee [sf fs}z}afwle|s|7iels|s]si2 i]s fol 


Reserved RTC_SEC_ALM_UPD 


Field Name Type | Reset | Description 
Value 


RTC_SEC_ALM_UPD | [5:0] | R/W | 6’hO SS... o second alarm update 
Write new counter value to this register to 
start an second alarm updating operation in 
RTCVDD domain. 
Reading this register can get recent 
updating value 


6.2.2.10 RTC_MIN_ALM_UPD 


Description: Current minute alarm update 
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0x0024 RTC Minute Alarm Update (reset 0x0000_0000) RTC_MIN_ALM_UPD 


œ | st | 0 | 29 | 20 | a7 | 26 | as | ae | 29 | ae | at | 20 | 19 | 8 | 17 | 6 
Name Reserved 

Type 

pee [sf uf} z}afwle|s|7iels| +] si2]s fol 


Reserved RTC_MIN_ALM_UPD 


Field Name Type | Reset | Description 
Value 


RTC_MIN_ALM_UPD | [5:0] | R/W ae minute alarm update 
Write new counter value to this register to 
start an minute alarm updating operation in 
RTCVDD domain. 
Reading this register can get recent updating 
value 


6.2.2.11 RTC_HRS_ALM_UPD 


Description: Current hour alarm update 
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0x0028 RTC Hour Alarm Update (reset 0x0000_0000) RTC_HRS_ALM_UPD 


œ | st | 0 | 29 | 20 | a7 | 26 | as | ae | 29 | aa | at | 20 | 19| 8 |17 | 6 
Name Reserved 

Type 

cwe ee e fol 


Reserved RTC_HRS_ALM_UPD 


Field Name Type | Reset | Description 
Value 


RTC_MIN_ALM_UPD | [4:0] | R/W a hour alarm update 
Write new counter value to this register to 
start an hour alarm updating operation in 
RTCVDD domain. 
Reading this register can get recent updating 
value 


6.2.2.12 RTC_DAY_ALM_UPD 


Description: Current day alarm update 
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0x002C RTC Day Alarm Update (reset 0x0000_0000) RTC_DAY_ALM_UPD 


œ | st | 0 | 29 | 20 | a7 | 26 | 2s | ae | 29 | a2 | at | 20 | 19 | 8 |17 | 6 
Name Reserved 

Type 

pee ie ae a a e els] e fe e a ee] 


RTC_DAY_ALM_UPD 


Field Name Type | Reset | Description 
Value 


[31:16] Ro | 16’hO Reseved 


M MIN_ALM_UPD | [15:0] | R/W | 16’hO pope day alarm update 
Write new counter value to this register to 
start an day alarm updating operation in 
RTCVDD domain. 
Reading this register can get recent 
updating value 


6.2.2.13 RTC_INT_EN 


Description: Interrupt enable and hour format control 
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RTC Day Counter RTC_DAY_CNT 


A Fs ee Fe a ee 


Name Reserved 
Type RO 


Field Name Type | Reset | Description 
Value 


RTC_DAY_ALM_UPD_INT_EN [15] RW | 1’hO Day alarm updating complete 
interrupt enable 
0: disabled 
1: enabled 
RTC_HOUR_ALM_UPD_INT_EN | [14] RW | 1’hO Hour alarm updating complete 
interrupt enable 
RTC_MIN_ALM_UPD_INT_EN [13] Minute alarm updating 
complete interrupt enable 
RTC_SEC_ALM_UPD_INT_EN [12] Second alarm updating 
complete interrupt enable 
RTC_DAY_CNT_UPD_INT_EN [11] Day counter updating complete 
interrupt enable 


RTC_HOUR_CNT_UPD_INT_EN | [10] Hour counter updating 
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RTC_MIN_CNT_UPD_INT_EN RW | 1’hO Minute counter updating 
complete interrupt enable 

RTC_SEC_CNT_UPD_INT_EN RW | 1’hO Second counter updating 
complete interrupt enable 

RTC_SPG_CNT_UPD_INT_EN [7] RW | 1’hO Spg counter updating complete 
interrupt enable 


C 8 eC 


RW Hour format select 
0: The read back hour count is 
formatted as 0 to 23. 
1: The read back hour count is 
formatted as 0 to 11, and bit 4 
represent AM or PM — AM is 0 
and PM is 1. 


re seen [aw [ro [eeren 


6.2.2.14 RTC_INT_RAW_STS 


Description: Interrupt raw status 
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RTC Day Counter RTC_DAY_CNT 


AR FR ee a ee 


Name Reserved 
Type RO 


Field Name Type | Reset | Description 
Value 


pD DAY_ALM_UPD_INT_RAW_STS [15] 1’hO | Day alarm updating 
complete interrupt raw 
status 


RTC HOUR_ALM_UPD_INT_RAW_STS Hour alarm updating 
complete interrupt raw 


status 


RTC_MIN_ALM_UPD_INT_RAW_STS Minute alarm updating 
complete interrupt raw 


status 


RTC_SEC_ALM_UPD_INT_RAW_STS Second alarm updating 
complete interrupt raw 


status 
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RTC_DAY_CNT_UPD_INT_RAW_STS Day counter updating 
complete interrupt raw 


status 


RTC_HOUR_CNT_UPD_INT_RAW_STS Hour counter updating 
complete interrupt raw 


status 


RTC_MIN_CNT_UPD_INT_RAW_STS Minute counter updating 
complete interrupt raw 


status 


RTC_SEC_CNT_UPD_INT_RAW_STS Second counter 
updating complete 
interrupt raw status 


RTC_SPG_CNT_UPD_INT_RAW_STS Spg counter updating 
complete interrupt raw 


status 


ooo i e poje pee S 


RTC_ALM_INTO_RAW_STS [5] thO alarm interruptO raw 
status 

RTC_ALM_INT_RAW_STS [4] Tho alarm interrupt raw 
status 


RTC_DAY_INT_RAW_STS a [RO fino | day interrupt raw status 


RTC_HOUR_INT_RAW_STS [2] Tho hour interrupt raw 
status 

RTC_MIN_INT_RAW_STS [1] Tho minute interrupt raw 
status 

RTC_SEC_INT_RAW_STS Tho Second interrupt raw 
status 


6.2.2.15 RTC_INT_CLR 


Description: Interrupt clear 


V.1.0 Spreaatrum Communications, Inc., Confidential and Proprietary 168 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


RTC Day Counter RTC_DAY_CNT 


Ae Fs ee a 


Name Reserved 
Type 


Reserved 


Type | Reset | Description 
Value 


Field Name 


RTC_DAY_ALM_UPD_INT_CLR WO | 1’h0 Day alarm updating 
complete interrupt clear 
Write 1 to this bit to clear 
corresponding interrupt 
WO 


RTC_HOUR_ALM_UPD_INT_CLR 


Tho Hour alarm updating 
complete interrupt clear 
RTC_MIN_ALM_UPD_INT_CLR WO _ | 1’h0 Minute alarm updating 
complete interrupt clear 
RTC_SEC_ALM_UPD_INT_CLR WO | 1’h0 Second alarm updating 
complete interrupt clear 
RTC_DAY_CNT_UPD_INT_CLR WO | 1’h0 Day counter updating 
complete interrupt clear 
RTC_HOUR_CNT_UPD_INT_CLR [10] Hour counter updating 
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RTC_MIN_CNT_UPD_INT_CLR WO _ | 1’h0 Minute counter updating 
complete interrupt clear 

RTC_SEC_CNT_UPD_INT_CLR WO | 1’hO Second counter updating 
complete interrupt clear 

RTC_SPG_CNT_UPD_INT_CLR [7] WO | 1’hO Spg counter updating 
complete interrupt clear 


Ce peee a 
eseman |m [vo [re [senenn 


6.2.2.16 RTC_INT_MASK_STS 


Description: Interrupt masked status 
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RTC Day Counter RTC_DAY_CNT 


Ae Fe ee ee 


Name Reserved 
Type RO 


Reserved 


Field Name 


Reset | Description 
Value 


1’ho Day alarm updating 
complete interrupt 
masked status 
Write 1 to this bit to 
masked status 
corresponding 
interrupt 


Hour alarm updating 
complete interrupt 


[31:16] 


RTC_HOUR_ALM_UPD_INT_MASK_STS 


masked status 


RTC_MIN_ALM_UPD_INT_MASK_STS Minute alarm updating 


complete interrupt 
masked status 


pr a 
pD DAY_ALM_UPD_INT_MASK_STS iil 
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RTC_SEC_ALM_UPD_INT_MASK_STS 


RTC_DAY_CNT_UPD_INT_MASK_STS 


RTC_HOUR_CNT_UPD_INT_MASK_STS 


RTC_MIN_CNT_UPD_INT_MASK_STS 


RTC_SEC_CNT_UPD_INT_MASK_STS 


RTC_SPG_CNT_UPD_INT_MASK_STS 


RTC_ALM_INT_MASK_STS 


RTC_DAY_INT_MASK_STS 


RTC_HOUR_INT_MASK_STS 


RTC_MIN_INT_MASK_STS 


RTC_SEC_INT_MASK_STS 


6.2.2.17 


V.1.0 


RTC_SEC_ALM_CNT 


Description: Current second alarm value 
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Second alarm 
updating complete 
interrupt masked 


Day counter updating 
complete interrupt 
masked status 


Hour counter updating 
complete interrupt 
masked status 


Minute counter 
updating complete 
interrupt masked 
siatus 


Second counter 
updating complete 
interrupt masked 
status 


Spg counter updating 
complete interrupt 
masked status 


alarm interrupt masked 
status 


hour interrupt masked 
status 


minute interrupt 
masked status 


Second interrupt 


masked status 
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0x0040 RTC Second alarm RTC_SEC_ALM_CNT 


A #6 RM i ee 


Name Reserved 
Type 
pee [stu f| wz} e}s|7iels|s] sie]: ]o| 


Reserved RTC_SEC_ALM_CNT 


Field Name Type | Reset | Description 
Value 


[31:6] [RO 26’hO Reserved 
ae ee ee Current second alarm value 


6.2.2.18 RTC_MIN_ALM_CNT 


Description: Current minute alarm value 


0x0044 RTC Minute alarm RTC_MIN_ALM_CNT 


ee eee eee ee eee en 


Reserved 


Reserved RTC_MIN_ALM_CNT 


Field Name Type | Reset | Description 
Value 
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6.2.2.19 RTC_HRS_ALM_CNT 


Description: Current hour alarm value 
0x0048 RTC Hour Alarm RTC_HRS_ALM_CNT 
MPSS lea ees) 


Reserved 


PS ee ea = Sa 


Reserved RTC_HRS_ALM_CNT 


Field Name Type | Reset | Description 
Value 
RTC_HRS_ALM_CNT | [4:0] mo |. | Current hour alarm value 


6.2.2.20 RTC_DAY_ALM_CNT 


Description: Current day alarm value 
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0x004C RTC Day Alarm RTC_DAY_ALM_CNT 


A #6 Rea ed a ee ee 


Name Reserved 
Type 
pet e e a a e}e|7iels|s]si2]s fol 


RTC_DAY_CNT 


Field Name Type | Reset | Description 
Value 


[31:16] Ro | 16’hO [Reseved 
E [15:0] eup Current day alarm value 


6.2.2.21 RTC_SPG_CNT 


Description: Current spg counter value 


0x0050 RTC SPG Counter Value RTC_SPG_CNT 


ESS ee ees ee 


Reserved 


Pes le a ea aE) 


Reserved RTC_SPG_CNT 
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Field Name Type | Reset | Description 
Value 


RTC_SPG_CNT | [7:0] fro |- | Current spg counter value 


6.2.2.22 RTC_SPG_CNT_UPD 


Description: Current spg counter update 


0x0054 RTC SPG Counter Update (reset 0x0000_0000) RTC_SPG_CNT_UPD 


[eit | st | 0 | 29 | 20 | a7 | 26 | 2s | ae | 29 | ae | at | 20 | a | 8 |17 | 16 
Name Reserved 
Type 


Reserved RTC_SPG_CNT_UPD 


Field Name Type | Reset | Description 
Value 


[31:8] Loa 24’h0 [Reserved 


—— Q SPG_CNT_UPD | [7:0] R/W Current spg counter CE 
Write new counter value to this register to 
start an spgd counter updating operation in 
RTCVDD domain. 
Reading this register can get recent 
updating value 
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6.2.3 


V.1.0 


Application Notes 

Second counter, minute counter, hour counter and day counter always run in 
RTCVDD domain. However, if software wants to access or control these functions, 
it should set rtc_eb and rtc_rtc_eb first. 

After setting rtc_eb and rtc_rtc_eb, software can get second, minute, hour and day 
counter values by reading rtc_sec_cnt, rtc_min_cnt, rtc_hour_cnt and rtc_day_cnt. 


Double-reading method is still recommended, like the system timer reading. 
RTC timers provide second interrupt, minute interrupt, hour interrupt and day 
interrupt. Software can enable these interrupts by setting 1 to rtc_sec_int_en, 
rtc_min_int_en, rtc_sec_hour_en and rtc_day_int_en, check status by reading 


rtc_sec_int_mask_sts, rtc_min_int_mask_sts, rtc_hour_int_mask_sts and 


rtc_day_int_mask_sts, and clear these interrupts by writing 1 to rtc_sec_int_clr, 
rtc_min_int_clr, rtc_hour_int_clr and rtc_day_int_clr. 


Software can update the four counter values by writing new value to 
rtc_sec_cnt_upd, rtc_min_cnt_upd, rtc_hour_cnt_upd or rtc_day_cnt_upd. 


However, the changing time is very long, about 125 ms. In order to improve 
software efficiency, RTC timer provides four interrupts to inform software changing 
completion. Software can enable these interrupts by setting 
rtc_sec_cnt_upd_int_en, rtc_min_cnt_upd_int_en, rtc_hour_cnt_upd_int_en and 


rtc_day_cnt_upd_int_en, check status by reading rtc_sec_cnt_upd_int_mask_sts, 


rtc_min_cnt_upd_int_mask_sts, rtc_hour_cnt_upd_int_mask_sts and 
rtc_day_cnt_upd_int_mask_sts, and clear these interrupts by writing 1 to 


rtc_sec_cnt_upd_int_clr, rtc_min_cnt_upd_int_clr, rtc_cnt_upd_hour_int_clr and 


rtc_day_cnt_upd_int_clr. The changes to four counters are independent, and it 


does not need waiting for first changing to complete before changing next one. 


RTC timer provides an alarm function. If an alarm occurs, alarm interrupt is issued. 
Software can enable this interrupt by setting rtc_alm_int_en, check status by 
reading rtc_alm_int_mask_sts, and clear these interrupts by writing 1 to 
rtc_alm_int_clr. 

Alarm value can be configured by writing expected value to rtc_sec_alm_upd, 
ric_min_alm_upd, rtc_hour_alm_upd and rtc_day_alm_upd. However, the 


changing time is very long, about 125 ms. In order to improve software efficiency, 
RTC timer provides four interrupts to inform software changing completion. 
Software can enable these interrupts by setting rtc_sec_alm_upd_int_en, 


rtc_min_alm_upd_int_en, rtc_hour_alm_upd_int_en and rtc_day_alm_upd_int_en, 


check status by reading rtc_sec_alm_upd_int_mask_sts, 


rtc_min_alm_upd_int_mask_sts, rtc_hour_alm_upd_int_mask_sts and 


rtc_day_alm_upd_int_mask_sts, and clear these interrupts by writing 1 to 


rtc_sec_alm_upd_int_clr, rtc_min_alm_upd_int_clr, rtc_alm_upd_hour_int_clr and 


rtc_day_alm_upd_int_clr. The changes to the four counters are independent, and 


it does not need waiting for first changing to complete before changing next one. 
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Because RTC timers are in RTC clock domain, all interrupts can be used to 
wakeup system from deep sleep. Another important function is alarm interrupt can 
power up base band chip from power-down mode. 


6.3 Ext Interrupt Controller(EIC) 


6.3.1 Overview 
The EIC module includes two sub-modules: EIC and SIC. 


The EIC sub-module provides up to 8 EIC source input signal connection. A 
de-bounce mechanism is used to capture EIC’s stable status and a single-trig 
mechanism is introduced into this sub-module to enhance the input event detect 
reliability. In addition, this sub-module’s clock can be shut off automatically to 
reduce power dissipation. The de-bounce range is from 1 ms to 4 s with the step 
of 1 ms. Those input signals shorter than 1 ms will be omitted at this sub-module. 


THE SIC sub-module is used to latch some special input signal and send 
interrupts to MCU core, and it can provides up to 8 SIC source input signal 
connection. 


6.3.2 Features 


6.3.2.1 EIC 
| high level detect and interrupt generate(not bypass mode) 
| low level detect and interrupt generate(not bypass mode) 
l interrupt mask(not bypass mode) 
| interrupt clear(not bypass mode) 


| level interrupt generate at system powerdown with once active trig(not 
bypass mode) 


| keep interrupt stable when no interrupt clear(not bypass mode) 

l input data sample or mask(not bypass mode) 

| debounce number configurable(not bypass mode) 

| only once trig active(not bypass mode) 

| trig level condition configurable(not bypass mode) 

| high level detect and interrupt generate(bypass mode) 

| low level detect and interrupt generate(bypass mode) 

| interrupt mask(bypass mode) 

| interrupt clear(bypass mode) 

| input data sample or mask(bypass mode) 

| level interrupt generate at system power down(bypass mode) 
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| force to open the clock of debounce 


6.3.2.2 SIC 


| Special IRQ or FIQ interrupt on channel 0 is used to latch some input 
signal status and trigger IRQ or FIQ interrupt by level detecting (no edge 
detecting) 

| Special IRQ or FIQ interrupt on channel 0 is multiplexed from 8 
independent input sources 

| Using Latch circuit to realize interrupt generation, SICINTMSK connected 

to the set port of Latch, and SICINTCLR connected to the clear port of 

Latch. 

Provide raw status for each of 8 input sources on special channel 

Provide polarity control bit for each of 8 input sources on special channel 

Provide only one clear bit to clear all latches on special channel 

Each input source can be enabled or disabled independenily on special 

channel 


6.3.3 Function Description 
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APB 
BUS 


APB 
INTERFACE 


Regs 


T | 


Detect Debounce 


ARM 
Core 


Fig 1 EIC block diagram 


As the above diagram shows, SW communicates with EIC module by APB BUS. When the 


module has received active input signals, interrupts will be created to notify ARM core. 


6.3.4 


6.3.4.1 


V.1.0 


Control Registers 


Memory map 


Table 1 EIC Control Register Address Map 


ARM base address: O0x8A00_ 1000 (EIC) (EICO-EIC15) 


0x8200_0700 (EICA) (EIC160-175) 


EICO-2: come from external pad, refer to SC8810 pin list 
EIC3-15: reserved; 


EIC160: 
EIC161: 
EIC162: 
EIC163: 
EIC164: 
EIC165: 
EIC166: 


from TP_XL pad; 
reserved; 

CHAR_INT; 

PBINT 

HEAD_BUTTON; 
HEADMIC_DETECTION; 
CHGR_OVI; 


EIC167-175: 
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0x001C EICRIS EIC bits raw interrupt status 
EICMIS EIC bits masked interrupt status 
EIC bits trig control 


0x0040 EICOCTRL EICO control register 


0x0044 EIC1CTRL EIC1 control register 


0x0048 EIC2CTRL EIC2 control register 
0x004C EIC3CTRL EIC3 control register 
0x0050 EIC4CTRL EIC4 control register 


0x0054 EIC5CTRL EIC5 control register 


0x0058 EIC6CTRL EIC6 control register 


0x005C EIC7CTRL EIC7 control register 


Table 2 SIC Control Register Address Map 


ARM base address: Ox8A00_ 1080 


SICO: uart0_rxd, internal source. 

SIC1: uart0_ctsn, internal source; 

SIC2: uart1_rxd, internal source; 

SIC3: uart2_rxd, internal source; 

SIC4: usbd_se0_wakeup, internal source; 


SIC5: uart2_ctsn, internal source; 
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SIC6: ARM core power-up require, internal source; 
SIC7: reserved; 


0x0010 SICINTPOL SIC interrupt polarity 


0x0014 SICINTMODE SIC interrupt mode 


6.3.4.2 Register Descriptions 
6.3.4.2.1 EICDATA 


Description: EIC bits data register, read only 


0x0000 (reset 0x0000_0000) EICDATA 


e | st | 20 | 29 | 28 | a7 | 26 | as | ae | 29 | aa | at | 20 | 19 | 8 |17 | 6 
Name Reserved 
Type 


Bop b ES Ee a EE 


Reserved EICDATA 


e e fre [ee e 
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a a a 
CC 


EICDATA [7:0] [RO [eno | EIC bits data input 


Note: EICDATA synchronizes the original data inputs with 2 cycles of Rtcdiv5_clk, so SW 
need delay 2ms to get the exact value of original data inputs when Rtcdiv5_clk is enabled. 


6.3.4.2.2 EICDMSK 


Description: EIC bits data mask register 


0x0004 (reset 0x0000_0000) EICDMSK 


e | st | 20 | 29 | 20 | a7 | 26 | 2s | 24 | 29 | aa | at | 20 | 10 | 8 | 17 | 6 
Name Reserved 
Type 


Reserved EICDMSK 


Type | Reset | Description 
Value 


EICDMSK [7:0] fees register can be read if EICDMSK set 
“4 


6.3.4.2.3 EICIEV 


Description: EIC bits interrupt status register 
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0x0014 (reset 0x0000_00FF) EICIEV 


e | st | 20 | 29 | 20 | a7 | 26 | as | ae | 29 | a2 | at | 20 | 19 | 8 | 17 | 6 
Name Reserved 

Type 

pet [sf fe|z}afole|s|7iels|s] sie] + fol 


Reserved EICIEV 


Type | Reset | Description 
Value 


EICIEV [7:0] R/W | 8’ hFF SS bits interrupt status register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


6.3.4.2.4 EICIE 


Description: EIC bits interrupt enable register 


0x0018 (reset 0x0000_0000) EICIE 


EAEI A A eee es ee ee 


Reserved 


Name Reserved EICIE 
Type 
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Type | Reset | Description 
Value 


EICIE [7:0] R/W | 8’ho EIC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn’t enabled 


6.3.4.2.5 EICRIS 


Description: EIC bits raw interrupt status register, and it reflects the status of 
interrupts trigger conditions detection on pins (prior to EICMIS) 


0x001C (reset 0x0000_0000) EICRIS 


Ee eee ee ee ee 


Reserved 


Se Pe C e Pe 


Reserved EICRIS 


Type | Reset | Description 
Value 


EICRIS [7:0] EIC bits raw peeves status register: 
“1” interrupt condition met 
“0” condition not met 


6.3.4.2.6 EICMIS 


Description: EIC bits masked interrupt status register 
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0x0020 (reset 0x0000_0000) EICMIS 


e | st | 20 | 29 | 20 | a7 | 26 | as | ae | 29 | ae | at | 20 | 19 | 8 |17 | 6 
Name Reserved 
Type 


Reserved EICMIS 


ee a A eed 


Note: EICMIS = EICIE & EICRIS 


ad Type | Reset | Description 
Value 


EICMIS [7:0] 8’ho EIC bits masked interrupt status register: 
“1” Interrupt active 
“0” interrupt not active 


6.3.4.2.7 EICIC 


Description: -EIC bits interrupt clear register 
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0x0024 (reset 0x0000_0000) 


e | st | 20 | 29 | 20 | a7 | 26 | as | ae | 29 | a2 | at | 20 | 19 | 8 | 17 | 6 
Name Reserved 

Type 

pet [sf fe}z}afwle}s|7iels| +] sie] + fol 


Reserved EICIC 


Type | Reset | Description 
Value 


EICIC [7:0] CS bits interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


6.3.4.2.8 EICTRIG 


Description: EIC bits trig control register 


0x0028 (reset 0x0000_0000) EICTRIG 


REESE ela Eee ae 


Reserved 


Ee 2B eee) 


Reserved EICTRIG 
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Type | Reset | Description 
Value 


EICTRIG [7:0] WO 8’ho EIC bits trig control register: 
“1”: generate the trig_start pulse 
“0”: no effect 
It must set EICTRIG for using de-bounce 
function and getting active interrupt. 


6.3.4.2.9 EICOCTRL 


Description: EICO control register 


0x0040 (reset 0x0000_4032) EICOCTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
E_ 
NC 
Name | CL a Reserved DBNC_CNT 
k |- 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 o 0 0 0 0 0 0 1 1 0 0 1 0 


Type | Reset Description 
Value 
oo e 


ae fee [f 


FORCE_CLK_DBNC | [15] R/W 1: clock of dbnc forced open; 
0: no effect 
jaw [Fr 


de-bounce mechanism enable or disable: 


DBNC_EN 
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Ce (CC 


DBNC_CNT [11:0] | RW | 12’h032 | de-bounce counter period value setting, 
the unit is millisecond 


6.3.4.2.10 EICICTRL 


Description: EIC1 control register 


0x0042 (reset 0x0000_4032) EICICTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
E_ 
NC 
Name | CL E Reserved DBNC_CNT 
k |- 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 o o 0 o 0 o 0 1 1 0 0 1 o 


Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN [14] R/W de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
ooo i feae po pe 


DBNC_CNT [11:0] | R/W | 12’h032 | de-bounce counter period value setting, 
the unit is millisecond 
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6.3.4.2.11 EIC2CTRL 
Description: ElC2 control register 
0x0048 (reset 0x0000_4032) EIC2CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 
Name Reserved 
Type RO 
Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E_ 
NC 

Name | CL 7 Reserved DBNC_CNT 

k |- 

N 

DB 

NC 
Type | RW | RW RO RW 
Reset 0 1 o) o o o o o o 0 1 1 o 0 1 0 


6.3.4.2.12 


V.1.0 


Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W 1: clock of dbnc forced open; 
0: no effect 


de-bounce mechanism enable or disable: 


DBNC_EN [14] R/W - i 
1 enable,0 disable(bypass) 


CA CC 


DBNC_CNT [11:0] | R/W | 12’h032 | de-bounce counter period value setting, 
the unit is millisecond 


EIC3CTRL 


Description: EIC3 control register 
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0x004C (reset 0x0000_4032) EIC3CTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
E_ 
NC 
Name | CL E Reserved DBNC_CNT 
k |- 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 o o o 0 o 0 0 1 1 o 0 1 o 


Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1°hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN [14] R/W | 1’h1 de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, 
the unit is millisecond 


6.3.4.2.13 EIC4CTRL 


Description: ElC4 control register 
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0x0050 (reset 0x0000_4032) EIC4CTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
E_ 
NC 
Name | CL E Reserved DBNC_CNT 
k |- 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 o o o 0 o 0 0 1 1 o 0 1 o 


Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1°hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN [14] R/W | 1’h1 de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, 
the unit is millisecond 


6.3.4.2.14 EIC5CTRL 


Description: EIC5 control register 
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0x0054 (reset 0x0000_4032) EICS5CTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
E_ 
NC 
Name | CL E Reserved DBNC_CNT 
k |- 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 o o o 0 o 0 0 1 1 o 0 1 o 


Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1°hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN [14] R/W | 1’h1 de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, 
the unit is millisecond 


6.3.4.2.15 EIC6CTRL 


Description: EIC6 control register 
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0x0058 (reset 0x0000_4032) EIC6CTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
E_ 
NC 
Name | CL E Reserved DBNC_CNT 
k |- 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 o o o 0 o 0 0 1 1 o 0 1 o 


Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1°hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN [14] R/W | 1’h1 de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, 
the unit is millisecond 


6.3.4.2.16 EIC7CTRL 


Description: EIC7 control register 
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0x005C (reset 0x0000_4032) EIC7CTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
E_ 
NC 
Name | CL E Reserved DBNC_CNT 
k |- 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 o o o 0 o 0 0 1 1 o 0 1 o 


Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1°hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN [14] R/W | 1’h1 de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, 
the unit is millisecond 


6.3.4.2.17 SICINTEN 


Description: SIC interrupt enable register 
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0x0000 (reset 0x0000_0000) SICINTEN 


eA a a 


Name Reserved 
Type 
GEHHEAMHEHEgHgngHnn 


Reserved SICINTEN 


Type | Reset | Description 
Value 


SICINTEN [7:0] Se interrupt enable register: 
“1”: enable bit interrupt 
“0”: disable bit interrupt 


6.3.4.2.18 SICINTRAW 


Description: SIC raw interrupt register 


0x0004 (reset 0x0000_0000) SICINTRAW 


EREI 7 REE ea eee 


Reserved 


Name Reserved SICINTRAW 
Type 
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Type | Reset | Description 
Value 


SICINTRAW _ | [7:0] RW 8’ho SIC raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


6.3.4.2.19 SICINTMSK 


Description: SIC interrupt mask register 


0x0008 (reset 0x0000_0000) SICINTMSK 


Res EAR RES A 


Reserved 


Name Reserved SICINTMSK 
Type 


Type | Reset | Description 
Value 


SICINTMSK [7:0] fees e interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


Note: SICINTMSK = SICINTEN & SICINTRAW, and SICINTMSK are connected 
to the set port of Latch 


6.3.4.2.20 SICINTCLR 


Description: SIC interrupt clear register 
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0x000C (reset 0x0000_0000) SICINTCLR 


e | st | 20 | 29 | 20 | a7 | 26 | 2s | ae | 29 | a2 | at | 20 | 19 | 8 | 17 | 6 
Name Reserved 

Type 

pet [ws fuefw|z}afole|s|7iels|s] sie]: fol 


Reserved SICINTCLR 


Type | Reset | Description 
Value 


SICINTCLR [7:0] SS interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


Note: SICINTCLR are connecied to the “clear” port of Latch, and it need disable 
the “set” port of Latch by changing SICINTPOL to clear SIC interrupt. 


6.3.4.2.21 SICINTPOL 


Description: SIC interrupt polarity register 


V.1.0 Spreaatrum Communications, Inc., Confidential and Proprietary 198 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


0x0010 (reset 0x0000_0000) SICINTPOL 


ean a ee 


Name Reserved 
Type 
pet [sf fe|z}afole|s|7iels| +] sie]: fol 


Reserved SICINTPOL 


Type | Reset | Description 
Value 


SICINTPOL [7:0] SS polarity register: 
“0”: high levels trigger interrupts, 
“1”: low levels trigger interrupts. 


6.3.4.2.22 SICINTMODE 


Description: | SIC interrupt mode register 


0x0014 (reset 0x0000_0000) SICINTMODE 


EAEE ee eee ee 


Name Reserved 
Type 


CACA ET 


Reserved SICINTMODE 


eo O= O= E 
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Type | Reset | Description 
Value 


SICINTMODE | [7:0] re interrupt mode register: 
“1”: interrupt active without chip sleep 
“0”: interrupt active with chip sleep 


6.3.4.2.23 Related Clock & Interrupt control registers 


Table 3 Related Clock & Interrupt control registers 


0x2090_0214 | CTRLO APB clock Enable of total system 
0x2090_0218 | CTRL5 tr | aN Remap control 


ARM interrupt status, using No.8 
0x8000_3000 | ARM_INT_STATUS | [24] interrupt for EIC and No.24 interrupt 
for EICA 


| 0x8000_3008 | _3008 | ARM_INT_EN [24] — a ARM interrupt enable 
See ARM_INT_DIS [24] ee ARM interrupt disable/clear 


0x8B00_0008 | GENO Enable ADI’s PCLK 
0x8B00_005C | GLB_DLY [29] Enable clk_adi 


a 90 Ro 606 ea | 0 [songs 

vai. cee [aoc neno.onra [ery [0 roemen 

fesin ones [cen fm) | __0 (APB daenato eC roo 

rean foe [tes [0 [Ret kre Crease 

emna [oen [ti [0 [#PBcoaemearecn 
0x8200_0600 | ADI_AGEN [11] Rtcdiv5_clk clock Enable of EICA 
Ox8B00_0008 | GENO [13] Pin control register bit 


Ox8B00_004C | GEN3 [29] | oo Software reset EIC module 
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6.3.5 Application Notes 


6.3.5.1 Programming Model 
For EIC sub-module, software needs to adopt corresponding steps as follows: 


1) When system resets, EIC module is also under the reset status and 
cannot capture the EIC input signals. At the process of system 
initialization, ARM needs to configure the EIC input signal detecting 
conditions, such as ‘1/0 detection, read INT status registers and 
write EICIC to clear the EIC INTs. Then, if necessary, ARM sends a 
trig_start pulse to commence one EIC signal detection process. 
Before system enters deep-sleep mode or closes PCLK, it ought to 
assure that EIC INT has been enabled and cleared and system has 
sent out active trig_start pulse. 

2) After receiving the trig_start pulse, EIC module starts the process of 
EIC signal detection. If EIC captures one stable input signal, it will 
send an INT to ARM, shut off the clock of debounce circuit 
automatically and wait for next trig_start pulse. 

3) When ARM receives the EIC INT again, it enters INT process flow. 
And if EIC input condition changes, ARM needs to configure those 
detecting condition registers again. Then, if necessary, ARM sends a 
trig_start pulse again to commence a new EIC signal detection 
process. 

4) Step 1 to step 3 cycles. 

5) For the debounce bypass mode, ARM can receive INT without the 
need of sending trig_start pulse. 


6.3.5.2 Programming Notes 


1) The register, EICIEV, is used to set the input signal constraints for 
INT trigger. 

2) EICINT comes from EICMIS, which EICMIS is equal to EICIE & 
EICRIS. So, if it needs to get some EIC’ INT, the EICIE should be 
unmasked. And if ARM has received one EIC INT, it maybe need to 
mask the corresponding bit of EICIE to avoid to received the same 
INT, and set corresponding bits 1 to of EICIC. 

3) The interval of two EIC trigger instructions needs be longer than 2 
ms. 

4) To quit EIC FSM correctly, it needs 2 or 3 additional milliseconds. So 
it needs consider the additional time for exact debounce period. 
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6.4 Touch Panel Controller(TPC) 


6.4.1 Overview 


The touch panel controller (TPC) measures pressure on touch panel, decides the position of 
pressure point, records these position information, and generates interrupts for system 
responding pen down/up and getting data. 


6.4.2 Change Lists 
l YU/XL PAD also can connect a resistor; 
l Each PAD resistor can be set to 200/400/600/8000hm; 
l Remove MOS switch control; 
| Support 12bits data; 


l Support 12 sampling sequences; 


6.4.3 Features 
l Support de-bouncing; 
| Support noise filter; 
l Support coordinate calculation; 
| Configurable sampling time interval; 
| Configurable sample number; 
| | Support customer defined sampling; 


| Support wake up; 


6.4.4 Signal Description 


There are 4 signals for sampling control. TP_XL and TP_XR are for X direction, and TP_YU 
and TP_YD are for Y direction; they are listed in the Table xx. 


Table 6.4.4-1TPC signal list 


Sampling control to panel’s XL and analog 


TP_XL 
input from panel’s XL. 


Sampling control to panel’s XR and analog 


TP_XR 
input from panel’s XR. 


Sampling control to panel’s YU and analog 


TP_YU 
input from panel’s YU. 
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6.4.5 


Function Description 


Sampling control to panel’s YD and analog 


input from panel’s YD. 


The touch panel application circuit is as follows. 


CHIP Î 

Control TP_XL 
RES 

RES_SEL~! 

+++ TPXR 
Panel 
===-= TP YU 
PFE) 

Input |; +++ TPYD 

i E 

— =" 


Figure 6.4.5-1 Touch Panel Application Diagram 


The TPC’s block diagram is shown in the following figure. 
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v 
TPC CTRL 


ý 
De-noise 


ADC data 


¥ AuxADC 
interrupt Data Buf o 


ADC ctrl 
APB BUS 
< 


=| TPC Regs 


TPC 


Figure 6.4.5-2 TPC Block Diagram 


The TPC includes de-bouncing, de-noise, data buffer, sampling control logic, etc. 


The TPC supports customer defined sampling, each TPC PAD’s output, output enable can be 
configured, refer to configuration registers for more detail. 


[3] [2] [1] [0] PAD output pattern 


OUT_PATX[3:0] | QUTyy | OUTyp | OUTx. | OUTxR 


[3] [2] [1] [0] PAD output enable pattern 


OE_PATx[3:0] OEvu CEVA OEx OExa 


[3] [2] [1] [0] resistor selection pattern 


RES_PATx[1:0] RESyu NBESv | RESx | RESxr 0- bypass; 1- select. 


3 2 1 0 Analog input from which PAD 


CH_PATX[1:0] | AiNyy | AINyp | AINx. | AINxa 


NOTE: YU/YD/XL/XR is PAD name; x is sequence number. 


Above control signals will assign to TP PAD, the TP PAD structure is shown in below. 
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OE >] 
OUT > 


YU/YD/XL/XR 


AIN 


Figure 6.4.5-3 TP PAD Diagram 


The TP PADs don’t use input function except XL PAD, but these PADs support analog input, 
these analog inputs always input to ADC. These PADs are integrated one more resistor as 
reference resistor, it is selected by RES control bits, when in some sampling, we need detect 


reference resistor to get panel resistor. 


6.4.5.1 Single Touch Control 


For single touch application, we need to sample in X/Y direction, furthermore, Z sampling 
maybe need. The X/Y/Z samplings are shown in below. 


TP_YU 


TP_XL 


TP_YD 
to ADC2 «> 


TP_XR 


Sampling X 
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_ TP_YU 


Sampling Z1 


Figure 6.4.5-4 Sampling of X/Y/Z1 


Measuring Z1 is for get pressure value, and the pressure is relative to Riouch. The Riouch Is 


based X, Y Z1 data, 


Rtouch= (1024/Z1-1) * 


y* (1-Y/1024) — Rx * (1 — X/1024) 


Here, X is raw ADC value of X, Y is raw ADC value of Y, Z1 is raw ADC value of Z1, R, is total 


resistor of X, Ry is total resistor of Y. Because above formulas include division, TPC only 


reports raw Z1 data, the Riouch or pressure is calculated by SW. 
The control of 4 TPC PAD is shown in Table 6.4.5-1. 


Table 6.4.5-1 TPC pad control 


output ‘1’ Input output ‘0’ input 


output ‘0’ input to adc2 | Input to adc2 | output ‘0’ 


TP_XL output ‘1’ output ‘1’ input, pad wpu on 


The sampling control sequence (Y+X) is: 


Configure ltem Configure Value | Description 

SEQ_NUM 2 Do Y and X sampling 

OUT_PATO 0x8 OUTyy='1’, OUTyp=0’, OUTx=’0’, OUTxr=’0 
OE_PATO OxC OEyy='1’, OEyp='1’, OEx.='0’, OExr=’ 0 
CH_PATO 0 Analog input from XR PAD 

OUT_PAT1 0x2 OUTvu=’ 0, OUTyp='0’, OUT x. =1’, OUTxR='0’ 
OE_PAT1 0x3 OEyu='0’, OEyp='0’, OEx.="1’, OExr=’ 1’ 
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CH_PAT1 


Analog input from YD PAD 


The sampling control sequence (Y+X+Z) is: 


Configure Item 


Configure Value 


Description 


SEQ_NUM 3 Do Y, X and Z sampling 

OUT_PATO 0x8 OUTvu=’ 1, OUTyo= 0, OUTxL='0’, OUTxr=’0 
OE_PATO OxC OEyu='1’, OEyp='1’, OEx.=’0’, OExr= 0’ 
CH_PATO 0 Analog input from XR PAD 

OUT_PAT1 0x2 OUTyy='0’, OUTyp=’0’, OUTy.='1’, OUTyR="0" 
OE_PAT1 0x3 OEyu='0’, OEyp='0’, OExL="1’, OExr='1’ 
CH_PAT1 2 Analog input from YD PAD 

OUT_PAT2 0x2 OUTyu=0’, OUTyp='0’, OUTxL="1’, OUTxR=’0’ 
OE_PAT2 Oxa OEyu='1’, OEyp='0’, OEx.="1’, OExr= 0 
CH_PAT2 2 Analog input from YD PAD 


The detail TPC sampling control flow is as in below. 
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data_interval: interval between 2 data; 


PA ji : 
© sample_interval 


Figure 6.4.5-5 Single Touch Sampling 


6.4.5.2 Multi Touch Control 


The TPC also supports multi touch with complicated sampling control. The multi touch control 
includes calibration and detecting 2 stages. 


The calibration is used to resolve some parameters: panel resistor Rx and Ry, touch resistor 
Ry, and panel resistor ratio Kx and Ky. Its work flow is: 


1. OUTvu= 1, OUTyp=’0’, AINxr, sampling Y; 
OUTy.="1', OUTxR='0’, AINyp, sampling X; 
OUTyy="1’, OUTyp='0’, RESy="1’, AINyp, sampling Ryo; 
OUT% = 1, OUTyR='0’, RESx='1’, AINxr, sampling Ryo; 
OUTyy="1’, OUTxr=’0’, RESx= 1, AINxr, sampling Ry; 
OUTx = 1, OUTyp='0’, RESy="1’, AINyp, sampling Rr; 


Pe OT Rn Ge O 


. repeat 1~6 N times, get their average value; 


For multi touch application, print 2 points to screen, and indicate user to press such 2 points, it 
includes Y and X 2 direction, 


8. OUTyy="1’, OUT yp=0’, RESy="1’, AINyp, sampling R’vo; 
9. OUTx.='1’, OUT yrR=0’, RESx='1’, AlNxr, sampling R’xo; 
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ARy = Ryo ~ R’yo; ARx > Rxo S R’yo, 
ARy and ARx will be as multi touch threshold. 


The detecting is used to get coordinate data. Its work flow is: 
1. OUTyy="1’, OUTyp='0’, AINxr, sampling Y; 

2. OUTyy='1’, OUTyp='0’, AlNxı, sampling Y1; 

3. OUTy_='1’, OUTxR=’0’, AINyp, Sampling X; 

4. OUTx = 1, OUTxR=’0’, AlNyy, Sampling X1; 

5. OUTw= 1’, OUTyp=’0’, RESy='1’, AINyp, Vy -> Ry ->ARy; 
ARy = Ry — Ryo, 


_ AR, (Ky +K,)+ y(AR, (Ky + Ky))? +8R,ARy Ky? 
2K; 


6. OUTy,='1’, OUT xrR='0’, RESy='1’, AlNxr, Vy -> Rx ->ARx; 
ARx = Rx — Rxo, 


AY 


O ARy (Ky + Ky) + (ARy (Ky + Ky))? + 8R,ARy Ky” 
g OK 


X 


AX 


7. OUTx= 1’, OUTyu="0’, AINxr, sampling Ry; 


The sampling control sequence (Multi Touch) is: 


Configure Item Configure Value | Description 

SEQ_NUM 7 Do multi touch detection sampling with 7 steps. 
OUT_PAT 0x02282288 Output sequence 

OE_PAT 0x062833cc Output enable sequence 

CH_PAT 0x02e4 ADC channel sequence 

RES_PAT 0x0600 Resistor control sequence 
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Figure 6.4.5-6 Multi Touch Sampling 


6.4.5.3 De-bouncing 
The de-bouncing logic checks the pen-down signal and cleans it. During pressing the panel, 
bounce always exists, and it may be short, or it may be long. In order to cancel some inactive 
pressing, de-bouncing is needed. A configurable check interval is used to control the input 
sample. If every result is the same in specified check times, it is considered an active pressing; 
otherwise, it is considered an inactive pressing. The de-bouncing process is show in the 
following figure. 


bouncing ro 


input E M o 


Figure 6.4.5-7 De-bouncing diagram 


6.4.5.4 De-noise 


The de-noise logic tries to remove the exceptional samples. After measuring, there are several 
sample values for one point. To get the most reasonable result, some processing is needed for 
these data, such as noise filtering. 
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The normal noise filter is an average filter or median filter. The average filter can get smoother 
signal wave, while the median filter is good to cancel discrete noise. 


The average filter is as follows. 
X= XoCo + XC, + X2C2 F a E XnCn 


where X; (I = 0, 1, ...,n) are sample values, C; (I = 0, 1, ..., n) are filter coefficients, and X is 
filter output. 


The median filter is as follows. 
X = median(Xo, Xi, Xə, .-., Xn) 


where X; (I = 0, 1, ..., n) are sample values, X is filter output, and median() gets the median 
value from X; (I = 0, 1, ..., n) sequence. For example, if Xo < X; < Xs, median(Xo, X1, Xe) = X4. 


6.4.5.5 Coordinate Calculation 


Expect for calibration, we need the active coordinate data. We assume the panel is a linear 
device, so the X and Y positions are a linear function of their measured value. Therefore, their 
formulas are as follows. 


X= ax“ Ax + bx 
Y= ay*Ay + by 


X is sample result in horizontal, ax and bx are line parameters for X; Y is sample result in 
vertical, ay and by are line parameters for Y. Ax and Ay are ADC outputs. 


If weconfigure the ax, bx, ay and by, we can calculate the position result for every pressure 
based on the above formulas. 


6.4.6 Control Registers 


6.4.6.1 Memory map 
ARM base address: 0x4200_0240 


Offset > at 
Description 
Address 


0x0000 TPC_CTRL Touch panel controller control 


0x0004 TPC_SAMPLE_CTRLO | TPC sample controlO 


0x0008 TPC_SAMPLE_CTRL1 TPC sample control1 
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Offset a 
Description 
Address 


Ox000C | TPC_SAMPLE_CTRL2 TPC sample control2 


0x0010 TPC_BOUNCE_CTRL TPC bounce control 


0x0014 TPC_FILTER_CTRL TPC filter control 
0x0018 TPC_CALC_CTRL TPC calculation control 
0x001C | TPC_CALC_SEQ TPC calculation x sequence number 


0x0020 TPC_CALC_X_COEF_A | TPC calculation x coefficient a 


0x0024 TPC_CALC_X_ COEF _B | TPC calculation x coefficient b 


0x0028 | TPC_CALC_Y _COEF_A | TPC calculation y coefficient a 
0x002C | TPC_CALC_Y_COEF_B | TPC calculation y coefficient b 
0x0030 TPC_IRQ_EN TPC interrupt enable 


0x0034 TPC_IRQ_STS TPC masked interrupt 


0x0038 | TPC_IRQ_RAW TPC raw interrupt 


0x0064 | TPC_RES_SEQO TPC resistor control sequenced 


0x0068 | TPC_RES_SEQ1 TPC resistor control sequence’ 


0x0078 Low limit for invalid data 
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Offset a 
Description 
Address 


0x007C | TPC_DATA_MAX Up limit for invalid data 


0x0080 TPC_DEBNC_DEBUG TPC debouncing debug info. 


0x0084 | TPC_SAMPLE_DEBUG | TPC sampling debug info. 
0x0088 TPC_BUF_DEBUG TPC buffer debug info. 
Ox008C | TPC_RES SEL TPC PAD resistor selection. 


6.4.6.2 Register Descriptions 


6.4.6.2.1 TPC_CTRL 


Description: Touch panel control. 


0x0000 Touch panel control (reset 0x0d00) TPC_CTRL 


- = © PRESCALE Reserved 


Field Name Type | Reset | Description 
Value 


PRESCALE [15:8] | R/W | 8’hOd | The pre-scale coefficient for ADC 6.5MHz 
clock. 
The divided clock is interval count clock. 
0 and 1 as bypass. 


O ope e pee 


STATIC_MODE [4] R/W |1h0 | TP PAD static mode 
0: TP PADs are dynamically controlled by 
sampling sequence; 
1: TP PADs are statically controlled by a set of 
configuration, 
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OUT is controlled by OUT_PATO; 
OE is controlled by OE_PATO; 
RES is controlled by RES_ PATO; 


TPC_STOP ino | TPC stop control, write ‘1’ to stop TPC work. 
TPC_RUN oo run control, write ‘1’ to start TPC work. 


PEN _REQ_ POL [1] R/W | 1’°hO External pen request polarity, 
0: ‘0’ for down, ‘1’ for up; 
1: ‘0’ for up, ‘1’ for down. 
TPC_EN R/W |1h0 Touch panel controller enable, 
0: TPC disabled; 
1: TPC enabled. 


6.4.6.2.2 TPC_SAMPLE_CTRLO 


Description: TPC sample control. 


0x0004 TPC sample conirol0 (reset 0x4200) TPC_SAMPLE_CTRLO 


7 ERE (se eS 


Reserved SEQ_NUM SAMPLE_NUM 


Type 


Field Name Type | Reset | Description 
Value 


SEQ_NUM [7:4] R/W | 5’hO The number of fees sequence, it should 
be >=1 and <=12. 


SAMPLE_NUM [3:0] The number of samples, it should be >= 1. 


6.4.6.2.3 TPC_SAMPLE_CTRL1 


Description: TPC sample control. 
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0x0008 TPC sample conitrol1(reset 0x4200) TPC_SAMPLE_CTRL1 


ee a ote 2 ee ee 


POINT_INTERVAL SAMPLE_INTERVAL 


Field Name Type | Reset | Description 
Value 


POINT_INTERVAL [15:8] | R/W | 8'h42 | The interval between 2 output points, it 
should be > 1, a pointis a series of 
YoY i Vaal i XoXı oe XnXnvt and 
Z0Z1---ZnZnet- 
It is the interval between YoY1...YnYn+1 and 
XoX4 ae XaXnvt; XoXı ` .XnXn+1 and 
ZoZ1 a -Zn 

SAMPLE_INTERVAL | [7:0] | R/W | 8’hO The interval between 2 samples, a sample is 
Yn, Xn and Za. 
Itis the interval between Yn and Yns1, Xn and 
Xnets Za and Zort 


6.4.6.2.4 TPC_SAMPLE_CTRL2 


Description: TPC sample control. 


0x000C TPC sample control2(reset 0x8271) TPC_SAMPLE_CTRL2 


BEBE 7 il eS aE ESS 


Reserved DATA_INTERVAL 


Field Name Type | Reset Description 
Value 


DATA_INTERVAL | [11:0] | R/W | 12’h271 | The interval between 2 active fees it should 
be > 1, a active data (Y, X, Z) is filtered from 
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ave NaN wai r XoXı wie XnXnet and 


6.4.6.2.5 TPC_BOUNCE_CTRL 


Description: TPC de-bounce control. 


0x0010 TPC bounce control (reset 0x29) TPC_BOUNCE_CTRL 


a — 


| Type | 


Field Name Type | Reset | Description 
Value 


DEBOUNCE_NUM | [11:4] RW | shia De-bouncing check number. 
o fa fþele þe 


DEBOUNCE_EN R/W Thi De-bouncing enable, 
0: debounce disabled; 
1: debounce enabled. 


6.4.6.2.6 TPC_FILTER_CTRL 


Description: TPC filter control. 
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0x0014 TPC filter control TPC_FILTER_CTRL 
eI 5 ee ea | eae] ie ee a | 


Reserved 


Reserved 


rr 


Field Name Type | Reset | Description 
Value 


FILTER_MODE [1] R/W | fhi Filter mode, 
0: average filter; 
1: median filter. 
FILTER_EN R/W | Thi Noise filter enable, 
0: disabled; 
1: enabled. 


6.4.6.2.7 TPC_CALC_CTRL 


Description: TPC calculation control. 


0x0018 TPC calculation control TPC_CALC_CTRL 


EACAN A AEA EAA 


Boo E 


Field Name Type | Reset | Description 
Value 
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CALC_EN R/W | Thi Calculation enable, 
0: disabled; 
1: enabled. 
It should be disabled during calibration, and 
enabled in normal mode. 


6.4.6.2.8 TPC_CALC_SEQ 


Description: TPC calculation sequence number. 


0x001C TPC calculation sequence number TPC_CALC_SEQ 


EE Rn eS 


CALC_SEQ_Y1 CALC_SEQ_X1 CALC_SEQ_YO CALC_SEQ_X0 


Type 


Field Name Type | Reset | Description 
Value 


CALC_SEQ_Y1 [15:12] The sequence number of Y1 data, it starts 
from 1. 


CALC_SEQ _X1 : The sequence number of X1 data, it starts 
from 1. 

CALC_SEQ_YO ; The sequence number of YO data, it starts 
from 1. 

CALC_SEQ_X0 : The sequence number of X0 data, it starts 
from 1. 


6.4.6.2.9 TPC_CALC_X_COEF_A 


Description: TPC calculation coefficient a for X. 
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TPC_CALC_X_COEF_ 
0x0020 TPC calculation coefficient a for X 


ae Se ES al Eee 


Reserved X_COEF_A 


Type 


Field Name Type | Reset | Description 
Value 


X_COEF_A aCe 10h0 | ay. Itis m ae in [-2, 1.996]. 


6.4.6.2.10 TPC_CALC_X_COEF_B 


Description: TPC calculation coefficient b for X. 


. TPC_CALC_X_COEF_ 
0x0024 TPC calculation coefficient b for X 


ed a a eg 


Reserved X_COEF_B 


Field Name Type | Reset | Description 
Value 


X_COEF_B [12:0] 13h0 | by Itis Se in [-4096, 4095] 


Note: X = a, * ADC, + bx 


6.4.6.2.11 TPC_CALC_Y_COEF_A 


Description: TPC calculation coefficient a for Y. 
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TPC_CALC_Y COEF _ 
0x0028 TPC calculation coefficient a for Y 


See ia e | er J aS 


Reserved Y_COEF_A 


Type 


Field Name Type | Reset | Description 
Value 


Y COEF_A aCe 10h0 | ay. Itis a ae in [-2, 1.996] 


6.4.6.2.12 TPC_CALC_Y_COEF_B 


Description: TPC calculation coefficient b for Y. 


TPC_CALC_Y COEF _ 
0x002C TPC calculation coefficient b for Y 


ed a A Re ee 


Reserved Y_COEF_B 


Field Name Type | Reset | Description 
Value 


Y_COEF_B [12:0] 13'h0 | by. Itis Se in [-4096, 4095] 


Note: Y = a, * ADC, + by 


6.4.6.2.13 TPC_IRQ_EN 


Description: TPC interrupt enable. 
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0x0030 TPC interrupt enable TPC_IRQ_EN 


-E :: 


Field Name Type | Reset | Description 
Value 


DONE_IRQ_EN R/W Specified sample done interrupt enable, 
0: disabled; 

al 1: enabled. 

UP_IRQ_EN R/W Press up interrupt enable, 
0: disabled; 
1: enabled. 

=P Ee Press down interrupt enable, 


6.4.6.2.14 TPC_IRQ STS 


Description: TPC masked interrupt. 


0: disabled; 


1: enabled. 
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0x0034 TPC masked interrupt status TPC_IRQ_STS 


| | WN 
Reserved p — 


IRQ 

ST 

S 
K = =O < | | 


i lice PN 
Value 

o i pope fist resnee S 

foowe ma sts fe fro [re [menea 

mass fm fro [m [veee 

pomas [1 [Ro [e [vsom 


6.4.6.2.15 TPC_IRQ_RAW 


Description: TPC raw interrupt. 


0x0038 TPC raw interrupt status TPC_IRQ_RAW 


E 


aye O O 


Field Name Type | Reset | Description 
Value 
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DONE_IRQ_RAW | [2] Raw DONE_IRQ. 
UP_IRQ_RAW [1] Raw UP_IRQ. 


DOWN_IRQ_RAW Raw DOWN_IRQ. 


6.4.6.2.16 TPC_IRQ CLR 


Description: TPC interrupt clear. 


0x003C TPC interrupt clear TPC_IRQ_CLR 


Name Reserved 
Type 


ro Pel 
Value 

SY CC 

oom na. en fe) [wo [re [wier eoero 


6.4.6.2.17 TPC_BUF_CTRL 


Description: TPC buffer control. 
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0x0040 TPC buffer control (reset 0x25) TPC_BUF_CTRL 


Reserved BUF_LEN 


Field Name Type | Reset | Description 
Value 


BUF_CLR [4] WO Write ‘1’ to clear internal foe! ___ on _ it should do it 
after read all data. 

BUF_LEN [3:0] R/W | 4hO Specify sample done length. When writing 
length is equal to it, done_irq occurs. It should 
be >= 1 and <=8. 


6.4.6.2.18 TPC_OUT_SEQO 
Description: TPC PAD output sequenced. 


0x0044 TPC PAD output sequenced TPC_OUT_SEQO 


(ES ES EES) a A 


OUT_PATS OUT_PAT2 OUT_PAT1 OUT_PATO 


Type 


Field Name Type | Reset | Description 
Value 


| TPC PAD output patterns. o PAD output | TPC PAD output patterns. o 
OUT_PATO [3:0] R/W TPC PAD output pattern0. 
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OUT_PATx[2] — YD PAD output; 
OUT_PATx[1] — XL PAD output; 


OUT_PATx[0] — XR PAD output; 


6.4.6.2.19 TPC_OUT_SEQ1 
Description: TPC PAD output sequence’. 


0x0048 TPC PAD output sequence TPC_OUT_SEQ1 
Es EE A A 
| Name | OUT_PAT7 OUT_PAT6 OUT_PAT5 OUT_PAT4 


Ww 


ree ele 
Value 


6.4.6.2.20 TPC_OUT_SEQ2 
Description: TPC PAD output sequence2. 


0x004C TPC PAD output sequence2 TPC_OUT_SEQ2 


an a ee a eae 


OUT_PAT11 OUT_PAT10 OUT_PAT9 OUT_PAT8 


Ww 


Field Name Type | Reset | Description 
Value 
OUT_PAT11 [15:10] TPC PAD output pattern11. 
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OUT_PAT10 [11:8] TPC PAD output pattern10. 
OUT_PAT9 [7:4] TPC PAD output patterng. 


OUT_PAT8 [3:0] TPC PAD output patterns. 


6.4.6.2.21 TPC_OE_SEQO 
Description: TPC PAD OE sequence0. 


0x0050 TPC PAD OE sequence0 TPC_OE_SEQO 


EA ee 


OE_PAT3 OE_PAT2 OE_PAT1 OE_PATO 


Field Name Type | Reset | Description 
Value 


OE_PAT3 [15:10] TPC PAD OE pattern3. 
OE _PAT2 [11:8] TPC PAD OE pattern2. 
OE_PAT1 [7:4] TPC PAD OE pattern1. 


OE_PATO [3:0] | R/W |#h0 | TPC PAD OE patterno. 
OE_PATx{[3] — YU PAD OE; 
OE_PATx{2] — YD PAD OE; 
OE_PATx{1] — XL PAD OE; 
OE_PATx{0] — XR PAD OE; 


6.4.6.2.22 TPC_OE_SEQ1 
Description: TPC PAD OE sequence1. 
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0x0054 TPC PAD OE sequence1 TPC_OE_SEQ1 


Name OE_PAT7 OE_PAT6 OE_PATS5 OE_PAT4 
Type RW R/W RW R/W 


rem el 
Value 


6.4.6.2.23 TPC_OE_SEQ2 
Description: TPC PAD OE sequence2. 


0x0058 TPC PAD OE sequence2 TPC_OE_SEQ2 


Name OE_PAT11 OE_PAT10 OE_PATS OE_PAT8 
Type RW R/W RW R/W 


ree a e 
Value 


6.4.6.2.24 TPC_CH_SEQO 


Description: TPC analog input channel sequenced. 
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0x005C TPC analog input channel sequence TPC_CH_SEQO 


Ae a ee i Fa ee 


Name | cH_PAT7 CH_PAT6 CH_PATS CH_PATA CH_PAT3 CH_PAT2 CH_PATI CH_PATO 
Type RW 


Field Name Type | Reset | Description 

Value 
CH_PAT7 [15:14] TPC analog input pattern7. 
CH_PAT6 [13:12] TPC analog input pattern6. 


TPC analog input pattern5. 
[CH PATA jies] [Rw | 2ho | TPC analog input pattern4. 


CH_PATO [1:0] R/W | 2’hO TPC analog input patternO. 
3 — analog input from YU; 
2 — analog input from YD; 
1 — analog input from XL; 
0 — analog input from XR; 


6.4.6.2.25 TPC_CH_SEQ1 


Description: TPC analog input channel sequence1. 


0x0060 TPC analog input channel sequence1 TPC_CH_SEQ1 


EDs Sy Sd EE 


Reserved CH_PAT11 CH_PAT10 CH_PAT9 CH_PAT8 


SS = BEEE 


Field Name Type | Reset | Description 
Value 
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CH_PAT11 [7:6] TPC analog input pattern11. 


CH_PAT10 [5:4] TPC analog input pattern10. 
CH_PAT9 [3:2] TPC analog input pattern9. 
CH_PAT8 [1:0] TPC analog input pattern8. 


6.4.6.2.26 TPC_RES SEQO 


Description: TPC resistor selection sequenceO. 


0x0064 TPC resistor sequenced TPC_RES_SEQO 


(ee Se 


RES_PAT3 RES_PAT2 RES_PAT1 RES_PATO 


Ww 


Field Name Type | Reset | Description 
Value 


RES_PAT3 [15:12] TPC resistor selection pattern3. 
RES _PAT2 [11:8] TPC resistor selection pattern2. 
RES_PAT1 [7:4] TPC resistor selection pattern. 


RES_PATO [3:0] R/W | 4’hO TPC resistor selection patternO. 
[3] — YU resistor selection; 
[2] - YD resistor selection; 
[1] — XL resistor selection; 
[0] — XR resistor selection; 
0- bypass; 1- switch on resistor; 


6.4.6.2.27 TPC_RES_SEQ1 


Description: TPC resistor selection sequence. 
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0x0068 TPC resistor sequence1 TPC_RES SEQ1 


Ae a FP Ee 


Name RES_PAT7 RES_PAT6 RES_PATS5 RES_PAT4 
Type RW R/W RW R/W 


D Lil NS 
Value 


6.4.6.2.28 TPC_RES_SEQ2 


Description: TPC resistor selection sequence2. 


0x006C TPC resistor sequence2 TPC_RES_SEQ2 


a S E 


Name RES_PAT11 RES_PAT10 RES_PAT9 RES_PAT8 
Type R/W R/W R/W R/W 


N a e 
Value 


6.4.6.2.29 TPC_SEQ_ADDR 


Description: TPC sequence address. 


V.1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 230 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


0x0070 TPC sequence address TPC_SEQ_ADDR 


ARE ae i ee 


Name Reserved SEQ_ADDR 
Type 


Field Name Type | Reset | Description 
Value 


SEQ_ADDR [3:0] R/W | 4’hO TPC sampling sequence address (0~11). 
TPC supports upon 12 sampling sequences, 
there is a buffer with 8 entries for each 
sequence, the address is used to index which 
sequence buffer. 


6.4.6.2.30 TPC_SEQ_DATA 


Description: TPC sequence data. 


0x0074 TPC sequence data TPC_SEQ_ DATA 


Ee et ge 


Name Reserved SEQ_DATA 
Type 


Field Name Type | Reset | Description 
Value 


SEQ_DATA [11:0] 12h0 | TPC sampling sequence data. 
Read this register to get raw ADC data or 
coordinate data, the address of current 
sequence buffer will be increased 1 after read 
operation. 
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6.4.6.2.31 TPC_DATA_MIN 
Description: The low limit for TPC data. 


0x0078 The low limit for TPC data TPC_DATA_MIN 


Ee e ee | | 


Reserved DATA_MIN 


Type 


Field Name Type | Reset | Description 
Value 


DATA_MIN [11:0] | R/W | 12’h0 = a low limit for TPC data. 
If raw ADC data is littler than it, the data is 
invalid. 


6.4.6.2.32 TPC_DATA_MAX 
Description: The high limit for TPC data. 


0x007C The high limit for TPC data TPC_DATA_MAX 


(2 A EE) 


Reserved DATA_MAX 


Field Name Type | Reset | Description 
Value 


DATA_MAX [11:0] | R/W | 12°hfff | The high limit for TPC data. 
If raw ADC data is greater than it, the data is 
invalid. 


6.4.6.2.33 TPC_DEBNC_DEBUG 
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Description: TPC debouncing debug info. 


0x0080 TPC debouncing debug info. TPC_DEBNC_DEBUG 


DBG_DEBN 
Reserved DBG_DEBNC_CNT Reserved 
C_STATE 


Field Name Type | Reset | Description 
Value 


Ff ttsetzy {RO feno [Resev e [Reserved A 
peeveen [mra [ro [oro [oeron 
o i aeee E E S 
peevee stare | cor [ro [ero [perse 


6.4.6.2.34 TPC_SAMPLE_DEBUG 


Description: TPC sampling debug info. 


TPC_SAMPLE_DEBU 
0x0084 TPC sampling debug info. 


TEIENEI 


DBG_FILTE 
Reserved DBG_SEQ_CNT DBG_SAMPLE_CNT 
R_STATE 
E_S. 


| Type | 


Field Name Type | Reset | Description 
Value 


[15:12] C 4’hO [Reseved = 
DBG_SAMPLE_CNT CAA Sampling counter 
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DBG_SAMPLE_STATE | [3] Sampling state 


6.4.6.2.35 TPC_BUF_DEBUG 
Description: TPC buffer debug info. 


0x0088 TPC buffer debug info. TPC_BUF_DEBUG 
pe [ [ssf afol el els] eo] | 4 lee (ahs | 0 | 


Res 
Reserved 
DBG_WADDR erve DBG_RADDR 
Reserved 
i OoOO O 


Field Name Type | Reset | Description 
Value 


m a 
S e 
moor [ea [po [oo [omron 


6.4.6.2.36 TPC_RES_SEL 


Description: TPC resistor selection. 


0x008C TPC resistor selection TPC_RES_SEL 


YU_RES_SE | YD_RES_SE | XL_RES_SE | XR_RES_SE 
Reserved 
L L 


aye a o 
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Field Name Type | Reset | Description 
Value 


YU_RES_SEL [7:6] YU PAD resistor selection. 
YD_RES_SEL [5:4] YD PAD resistor selection. 


XL_RES_SEL [3:2] XL PAD resistor selection. 


XR_RES_SEL [1:0] R/W |2h0 | XR PAD resistor selection. 
8000hm; 
6000hm; 
4000hm; 
2000hm. 


6.4.7 Application Notes 


6.4.7.1 Program Flow 
Before configure module, set some global parameters, 
Set bit[1:0] of 0x8200_1080 to enable ADC’s clock; 
Set bit[5:4] of 0x8200_1120 to enable ADC/TPC module; 
Set bit[5] of Ox8200_1124 to enable TPC RTC clock; 
Set or reset bit[4:3] of Ox8200_10C0 to reset ADC module; 
Set bit[24] of Ox8b00_00a8 to enable ADI module; 


Set bit[24] of Ox8000_ 3008 to enable analog-die interrupt, later, we need scan analog-die 
interrupt status, check bit[0] of Ox8200_1588 for ADC module interrupt and bit[4] of 
0x8200_ 1588 for TPC module interrupt; 


Some registers are configured through ADI module, so ADI must be ready before do these. 


Its work flow is as follows: 

- Clear ARM’s analog-die, ADC, and TPC interrupt, and enable them; 

- Configure ADC and TPC module registers; 

- Enable ADC and TPC module; 

- When ARM’s analog-die interrupt asserts, if “down_irq” occurs, run the TPC; 

- If “done_irq’ occurs, read out sample data; 

- If the ADC is needed for other purposes, SW can use it directly, without caring about TPC; 
- If “up_irq” occurs, stop the TPC; if necessary, SW can stop TPC at anytime; 


- If “down_irq” occurs, adjust control registers, and start a new process the same way. 
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6.4.7.2 Program Notes 


- When in work, the de-bouncing should be always turned on, the TP_XL includes pen input 
signal and sampling control, so we need filter the sampling control; 


- When enable de-bouncing, because the bouncing during release pen and de-bouncing, the 
de-bounced signal includes some invalid part, it is shown in below. Thus, we should discard 
those data sampled in invalid range. 


input som WAM 
i ' invalid | 
de Sore para | a o N 


Figure 6.4.7-1Invalid Part in De-bounced Signal 


6.5 Aux ADC Controller(ADC) 


6.5.1 Overview 


The AuxADC is a 32-channel ADC, it samples VBAT voltage, touch panel signals, 
etc. The channel assignment is shown in below. 


Table 6.5.1-1 ADC Channel Assignment 


Application 
ID 


General signal input channel ADCIO, the signal is from external 
input. 


General signal input channel ADCI1, the signal is from external 
input. 


General signal input channel ADCIS, the signal is from external 
input. 


PROG2ADC (in Charger) signal input channel, the signal is on chip. 


VBAT signal input channel, the signal is on chip. 


VCHGSEN signal input channel, the signal is on chip. 


2 General signal input channel ADCI2, the signal is from external 
input. 

5 

6 
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VCHGBG signal input channel, the signal is on chip. 


ISENSE signal input channel, the signal is on chip. 


TP_YD signal input channel, the signal is from external input. 


TP_YU signal input channel, the signal is from external input. 
TP_XR signal input channel, the signal is from external input. 
TP_XL signal input channel, the signal is from external input. 


DCDC CORE signal input channel, the signal is on chip. 


DCDC ARM signal input channel, the signal is on chip. 


The AuxADC mainly arbitrates multi-channel ADC request and controls the 


sampling process of analog part. Among these 32 channels, all channels can be 
controlled by SW, and therefore, they are called SW channels. They are also can 
be controlled by HW, they are also called HW channels. It includes 16 high priority 
HW channels and 16 low priority HW channels, the priority is: high priority HW 
channels > SW channels > low priority HW channels. 


t HW R 
HW Fast Reqd )*° a 
+ HW Fast Req 
Priority 
HW Fast Req7 Migh 
SW Req 
- HW Reqd 
! Low 
<——— HW Req 
z>” 
FW Reg ormal HW Req 


Here, the AuxADC includes 15 SW channels: CHO~CH8 and CH13~CH14, and 4 
HW channels: CH9~CH12. 
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From TPC: 


HW Req0 (analog from YU) 


( 
rw Reqi (analog from YD) 
HW Req2 (analog from XL) 
( 


<——— HW Reg (analog from XR) 


6.5.2 Change Lists 
l Support 2 input modes in each ADC channel; 
| Support 12bits; 
| Support 32 channels; 


6.5.3 Features 
Sample frequency >= 85 kHz; 


Support arbitration between SW and HW channels; 


Support up to 32 channels; 


Support interrupt functions; 


Configurable channel ID for HW channel; 


Configurable sampling delay for HW channel; 


6.5.4 Signal Description 


There are 32 signal sources to ADC, 8 are from external, 7 are connected on chip 
and others are reserved. The external input signals are for ADC channels 0~3 and 
9~12, as listed in below. 


Table 6.5.4-1 ADC signal list 


Signai Name Preston | ws Width | Description 


ADCIO (ChO) General signal input, it is for ADC channel 0. 


ADCI1 (Ch1) General signal input, it is for ADC channel 1. 


ADCl2 (Ch2) a General signal input, it is for ADC channel 2. 
ADCI3 (Ch3) pon | General signal input, it is for ADC channel 3. 
TP_YD (Ch9) 1 TP_YD control or input. 
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TP_YU (Ch10) a TP_YU control or input. 


TP_XR (Ch11) TP_XR control or input. 


TP_XL (Ch12) TP_XL control or input. 


6.5.5 Function Description 
The ADC application circuit is as follow. 


CHO, general input 


CHIP i 
CH1, general input 
AuxADC CH2, general input 
CH3, general input 
from/to TPC 

ae TP_YD input 
interrupt Sait TP XR input 
CH12, TP_|XL input 

APB BUS Sl 

<—— 
CH4- PROG2ADC CH5- VBA 


CH6- VCHGSEN CH7- VCHGBG Touch Panel 
CH8- ISENSE CH13- DCDC Core 
CH14- DCDC ARM CH15- DCDC MEM 
CH16- DCDC LDO CH17-VBATBK 


CH18- HEADMIC 


Figure 6.5.5-1 ADC Application Diagram 


The ADC is controlled by system through APB bus, and it is used to check 10 
signals from different sources. ADC does the channel arbitration and ADC 
conversion control. Because channels 2 and 3 are for TPC, there are some 
signals between ADC and TPC for their interaction. The ADC’s block diagram is 
shown in the following figure. 


V.1.0 Spreaatrum Communications, Inc., Confidential and Proprietary 239 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


AuxADC 


Controller AUXAD, 12B 
AUXAD: SCA 
AUXAD: SLOW 


XAD 4:0 : i analog 
XAD! IN 
| auxan'vin | adc_dvalid 


AUXAD_DAT[11:0] | adc_dout{11:0] 


adc_cs[31:0] 
ade_cs1[31:0] 


Digital Part Analog Part 


Figure 6.5.5-2 ADC controller block diagram 


The ADC includes a digital control part and an analog conversion part. The digital 
control part arbitrates and responds to the sampling request, sends the control to 
the analog part. The analog part consist of a DAC (digital to analog convertor), 
and a comparator. The DAC converses the input data to a reference voltage, while 
the comparator compares the reference voltage and input voltage and sends out a 
compare result. 


First, the digital part powers up the analog part, and gives an initial data (0x800) to 
the analog part. After the initial process, the ADC starts the MSB conversion. The 
initial data is for half reference voltage. If the input voltage is greater than it, the 
data will be changed to OxC00, else the data will be changed to 0x400. After such 
12 iterations, all 12 bits are complete, and the active ADC data occurs and can be 
outputted. The ADC conversion process is as in the figure below. 
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AUXAD_SCALE/ 


AUXAD_SLOW/ 


MSAA aa A LL 


Li 
[. 

AUXAD_VLD | 
[] 1 
i [j 


muxa oa (C Xeo X >C r 
| , 
Sampin, 


I 
ade Aat { 4 > 


6 cycles) 


adc pd 


adc sh 
adc latch1 i ! 
adc vetrl = OAN SS 


i i ' i 
adr iml 1 


1 10(26)11(27) 


51167) R2(AA\ 
NOTE: 


AUXAD_SLOW='0’, initial is 10 cycles; AUXAD_SLOW='1’, initial is 26 cycles; 


Figure 6.5.5-3 ADC Conversion 


The normal initial time includes 10 6.5MHz cycles, but the TPC channels are 
special, they can be configured as slow mode, it includes 26 6.5MHz cycles. 
When the ‘adc_in_mode’ is set to ‘1’, it will improve ADC internal impedance. 


The SW channels are prior to TPC channels, so SW accessing can do anytime, an 
example for ADC usage is shown in the following figure. 


cuno C oes XK XK XH on ) 
' SW CH Accessing TPC CH Accessing 
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Figure 6.5.5-4 ADC Usage Example 


6.5.6 Control Registers 


6.5.6.1 Memory map 


V.1.0 


ARM base address: 0x4200 0300 


Offset A 
Name Description 
Address 
0x0000 ADC_CTRL ADC control 
0x0004 ADC_SW_CH_CFG ADC SW channel configuration 


0x0008 | ADC_FAST_HW_CHO_CFG | ADC fast HW channel 
configuration 

0x000C | ADC_FAST_HW_CH1_CFG | ADC fast HW channeli 
configuration 

0x0010 | ADC_FAST_HW_CH2_CFG | ADC fast HW channel2 
configuration 

0x0014 | ADC_FAST_HW_CH3_CFG | ADC fast HW channel3 
configuration 

0x0018 | ADC_FAST_HW_CH4_CFG | ADC fast HW channel4 
configuration 

0x001C | ADC_FAST_HW_CH5_CFG | ADC fast HW channel5 
configuration 

0x0020 | ADC_FAST_HW_CH6_CFG | ADC fast HW channel6 
configuration 

0x0024 ADC_FAST_HW_CH7_CFG | ADC fast HW channel7 
configuration 

0x0028 | ADC_SLOW_HW_CHO_CFG | ADC slow HW channel 
configuration 

0x002C | ADC_SLOW_HW_CH1_CFG | ADC slow HW channel1 
configuration 

0x0030 | ADC_SLOW_HW_CH2_CFG | ADC slow HW channel2 
configuration 

0x0034 | ADC_SLOW_HW_CH3_CFG | ADC slow HW channel3 
configuration 

0x0038 | ADC_SLOW_HW_CH4_CFG | ADC slow HW channel4 
configuration 
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Offset aoe 
Description 
Address 


0x003C | ADC_SLOW_HW_CH5_CFG | ADC slow HW channel5 
configuration 


0x0040 | ADC_SLOW_HW_CH6_CFG | ADC slow HW channel6 
configuration 


0x0044 ADC_SLOW_HW_CH7_CFG | ADC slow HW channel7 
configuration 


0x0048 | ADC_HW_CH_DELAY ADC HW channel delay 


6.5.6.2 Register Descriptions 


6.5.6.2.1 ADC_CTRL 


Description: ADC module control. 


0x0000 ADC conirol register ADC_CTRL 


Reserved SW_CH_RUN_NUM erve 5 
B RUN 
R/W 
1 0 


Field Name Type | Reset | Description 
Value 


SW_CH_RUN_NUM Se number of SW channel accessing, it is 
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CC E 


ADC_12B [2] R/W : ADC 12bits mode 
0: ADC in 10bits mode; 
1: ADC in 12bits mode. 


SW_CH_RUN [1] WO SW channel run, 
Write ‘1’ to run a SW channel accessing, it is 
cleared by HW. 
R/W 


ADC global enable, 
0: ADC module disable; 
1: ADC module enable. 


6.5.6.2.2 ADC SW _CH_CFG 
Description: ADC SW channel control. 


0x0004 ADC SW channel control (reset 0x0f) ADC_SW_CH_CFG 


ca se oe E 


TE: 


} Type | 


Field Name Type | Reset | Description 
Value 


CH_IN MODE R/W | 1’hO Analog signal input mode, 
0: Resistance path; 
1: Capacitance path. 


— p efe pe 


CH_SLOW R/W ADC coversion speed control, 
0: quick mode, coversion initial includes 10 ADC 
clocks; 
1: slow mode, conversion initial includes 26 ADC 
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clocks. 
NOTE: it is only for TPC channels. 


CH_SCALE [5] R/W | 1’hO ADC scale setting for current ADC channel, 
0: little scale; 
1: big scale. 


CH_ID [4:0] R/W |5hif | ADC channel ID, 
0: for general ADCIO; 
(big scale: 0~3.075V, little scale: 0~1.2V) 
1: for general ADCI1; 
(big scale: 0~3.075V, little scale: 0~1.2V) 
2: for general ADCI2; 
(big scale: 0~3.075V, little scale: 0~1.2V) 
3: for general ADCI3; 
(big scale: 0~3.075V, little scale: 0~1.2V) 
4: for PROG2ADC; 
(big scale: 0~1.2V, little scale: 0~1.2V) 
5: for VBAT; 
(big scale: 0~4.5V, little scale: 0~4.5V) 
6: for VCHGSEN; 
(big scale: 0~1.2V, little scale: 0~1.2V) 
7: for VCHGBG; 
(big scale: 0~1.2V, little scale: 0~1.2V) 
8: for ISENSE 
(big scale: 0~4.5V, little scale: 0~4.5V) 
9: for TP_YD; 
(big scale: 0~3.0V, little scale: 0~2.0V) 
10: for TP_YU; 
(big scale: 0~3.0V, little scale: 0~2.0V) 
11: for TP_XR; 
(big scale: 0~3.0V, little scale: 0~2.0V) 
12: for TP_XL; 
(big scale: 0~3.0V, little scale: 0~2.0V) 
13: for DCDC CORE; 
(big scale: 0~1.5V, little scale: 0~1.2V) 
14: for DCDC ARM; 
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(big scale: 0~1.5V, little scale: 
15: for DCDC MEM; 


(big scale: 0~2.0V, little scale: 
16: for DCDC LDO; 
(big scale: 0~2.7V, little scale: 


17: for VBATBK 

(big scale: 0~3.6V, little scale: 
18: for HEADMIC 

(big scale: 0~1.2V, little scale: 


others: reserved. 


6.5.6.2.3 ADC _HW_CH_CFG 
Description: ADC HW channel control. 


ADC_FAST_HW_CHx 
0x0008~0x0024 ADC fast HW channel x cfg (reset Oxf) (x=0, 1, 2,...,7) 


ADC_SLOW_HW_CHx 
0x0028~0x0044 ADC slow HW channel x cfg (reset Oxf) (x=0, 1, 2,...,7) 


DD» 


Field Name Type | Reset | Description 
Value 


CH_IN_ MODE R/W {| 1’hO Analog signal input mode, 
0: Resistance path; 
1: Capacitance path. 
CH_DLY_EN R/W Current channel delay enable, 
0- disable; 
1- enable. 
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CH_SLOW RW | 1’hO ADC coversion speed control, 
0: quick mode, coversion initial includes 10 ADC 
clocks; 
1: slow mode, conversion initial includes 26 ADC 
clocks. 
NOTE: it is only for TPC channels. 


CH_SCALE [5] R/W | 1’hO ADC scale setting for current ADC channel, 
0: little scale; 
1: big scale. 


CH_ID [4:0] Shift Same as “ADC_HW_CH_CFG’”. 


NOTE: 


When in single touch application, only ADC_SLOW_HW_CH1_CFG and 
ADC_SLOW_HW_CH3_CFG need configured, the ADC_SLOW_HW_CH1_CFG is for Y 
channel (also analog signal input from TP_YD PAD), the ADC_SLOW_HW_CH3_CFG is for X 
channel (also analog signal input from TP_XR PAD); when in multi touch application, the 
ADC_SLOW_HW_CHO0_CFG is for Y1 channel (also analog signal input from TP_YU PAD), 
the ADC_SLOW_HW_CH2_CFG is for X1 channel (also analog signal input from TP_XL 
PAD). 


6.5.6.2.4 ©ADC_HW_CH_DELAY 


Description: ADC HW channel accessing delay. 


0x0048 ADC HW channel delay ADC_HW_CH_DELAY 


Ea Es, oa eae 


Reserved HW_CH_DELAY 


Field Name Type | Reset | Description 
Value 


HW_CH_DELAY | [7:0] R/W poses E HW channel accessing delay, its unit is 
ADC clock. 
It can be use for signal without enough setup 
time. 
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6.5.6.2.5 ADC_DAT 


Description: ADC conversion result. 


0x004c ADC data ADC_DAT 


e e a 


Reserved ADC_DAT 


Type 


Field Name Type | Reset | Description 
Value 


ADC_DAT [11:0] 12'h0 EZERA © ae conversion result. 
When with one more result, each read gets one 
result. 


6.5.6.2.6 ADC_IRQ_EN 


Description: ADC interrupt enable. 


0x0050 ADC interrupt enable ADC_IRQ_EN 


a ek e 


Reserved 
QE 


| Type | 


Field Name Type | Reset | Description 
Value 


ADC_IRQ_EN R/W Jy interrupt enable, 
0: interrupt disable; 
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6.5.6.2.7 ADC_IRQ_CLR 


Description: ADC interrupt clear. 


0x0054 ADC interrupt clear ADC_IRQ_CLR 


Name Reserved ~ 
Type 


Field Name Type | Reset | Description 
Value 
ADC_IRQ_CLR or fwo | rho | ADC interrupt clear. Write “1” to clear. 


6.5.6.2.8 ADC_IRQ_STS 


Description: ADC masked interrupt. 


0x0058 ADC interrupt status ADC_IRQ_STS 


HS EOP oa TREC a 


= A 


Field Name Type | Reset | Description 
Value 
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rocana sts [o [RO [tho [ADO masked mierup 


6.5.6.2.9 ADC_IRQ_RAW 


Description: ADC raw interrupt. 


ADC raw interrupt ADC_IRQ_RAW 


SS A 


} Type | 


Field Name Type | Reset | Description 
Value 


ADC_IRQ_RAW CC Eoo raw interrupt. 


6.5.6.2.10 ADC_DEBUG 
Description: ADC debug info. 


0x0060 ADC debug info. (only for debug purpose) ADC_DEBUG 


EAEE O ce FE A A 


ADC DBG_CH ADC_DBG_STATE ADC_DBG_CNT 


Field Name Type | Reset | Description 
Value 


ADC_DBG_CH [15:11] Shif | Current accessing channel, 
0~7: fast HW channel 0~7; 
8: SW channel; 
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9~16: slow HW channel 0~7; 
31: NO request; 


ADC_DBG_STATE | [10:8] 3’hO ADC state machine status, 
0: idle; 
1: fast HW req; 
2: SW req; 
3: slow HW req; 
4: fast HW wait; 
5: slow HW wait; 
Others: reserved 


ADC_DBG_CNT [7:0] 8’ho ADC internal counter status, 
0: idle; 
1~n: work or wait counter; 


6.5.7 Application Notes 


6.5.7.1 Program Flow 
Before configure module, set some global parameters, 
Set bit[1:0] of Ox8200_ 1080 to enable ADC’s clock; 
Set bit[5:4] of Ox8200_1120 to enable ADC/TPC module; 
Set bit[5] of Ox8200_1124 to enable TPC RTC clock; 
Set or reset bit[4:3] of 0x8200_10c0 to reset ADC module; 
Set bit[24] of Ox8b00_00a8 to enable ADI module; 


Set bit[24] of Ox8000_3008 to enable analog-die interrupt, later, we need scan analog-die 
interrupt status, check bit[0] of Ox8200_1588 for ADC module interrupt and bit[4] of 
0x8200_1588 for TPC module interrupt; 


Some registers are configured through ADI module, so ADI must be ready before do these. 


Flow for SW request channels 

- Clear ARM’s ADC interrupt, and enable it; 

- Configure ADC module registers; 

- Enable ADC module, set “ADC_EN” bit of ADC_CTRL; 


- When program needs to use ADC, configure ADC_SW_CH_CFG, and set “SW_CH_RUN” bit 
of ADC_CTRL to ‘1’; 
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- When ARM's analog-die interrupt asserts, and “adc_irq” occurs or “SW_CH_RUN” changes to 
‘0’, read out the sample data; 


Flow for HW request channels (only for TPC application) 

- Clear ARM’s ADC interrupt and TPC interrupt, and enable them; 

- Configure ADC and TPC registers; 

- Enable ADC and TPC module, set “ADC_EN” bit of ADC_CTRL; 

- When TPC receives “down_irq”, switch on TPC channel, and run the TPC, then ADC will work; 
- ADC responses the TPC’s continue request, TPC responses to “done_irq’; 

- If need insert SW ADC request, program insert SW request arbitrarily; 


- When TPC receives “up_irq”, stop the TPC, switch off the TPC channel and cancel TPC 
selection. 


6.5.7.2 Program Notes 


6.6 Interrupt Controller(INTC) 


6.6.1 Decription 
$C2712 support two interrupt controllers, they are the same in logic, one for AP of 
SC8825 and the other for CP of SC8825. 


6.6.2 Memory map 
ARM base address: 0x4200_0380(INTC); 0x4200_05c0(INTC2) 


Address | Register Name Description 
Offset 


0x000 INT_MASK_STATUS Masked interrupt status 


0x004 INT_RAW_STATUS Raw interrupt status 


0x008 INT_EN Interrupt enable 
0x00C INT_MASK Interrupt masked 


6.6.3 Registers Description 
INT_MASK_STATUS 


Description: Analog die Masked interrupt 
0x0000 Masked interrupt(reset 0x0000_0000) INT_MASK_STATUS 
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a a Fe eee 


Reserved 


Type 


Ie |e eo ee 0 a ea ea 


Reserved 


Ss 8=5=5=ps ew 6 


Rese | Description 
Value 
23'h0 | Reserved 
. 


DCDCOTP_INT_MASK_STATUS This interrupt is masked from 
DCDCOTP_INT_RAW_STATUS 
by DCDCOTP_INT_EN 


AUD_INT_MASK_STATUS i This interrupt is masked from 
AUD_INT_RAW_STATUS by 
AUD_INT_EN 


CHGRWDG_INT_MASK_STATU This interrupt is masked from 
S CHGRWDG_INT_RAW_STATU 
S by CHGRWDG_INT_EN 


EIC_INT_MASK_STATUS This interrupt is masked from 
EIC_INT_RAW_STATUS by 
EIC_INT_EN 


TPC_INT_MASK_STATUS í This interrupt is masked from 
TPC_INT_RAW_STATUS by 
TPC_INT_EN 
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WDG_INT_MASK_STATUS : This interrupt is masked from 
WDG_INT_RAW_STATUS by 
WDG_INT_EN 


RTC_INT_MASK_STATUS This interrupt is masked from 
RTC_INT_RAW_STATUS by 
RTC_INT_EN 


GPIO_INT_MASK_STATUS i This interrupt is masked from 
GPIO_INT_RAW_STATUS by 
GPIO_INT_EN 


ADC_INT_MASK_STATUS This interrupt is masked from 
ADC_INT_RAW_STATUS by 
ADC_INT_EN 


INT_RAW_STATUS 


Description: analog die raw interrupt 


0x0004 Raw interrupt(reset 0x0000_0000) INT_RAW_STATUS 


en |a jo jæ |æ | ar |æ |as jas |s [22 | a1 |20 | so |e | 17 [16 | 
Name Reserved 

Type 

pee [5] |] lol ele[s(elele[s[e[ so 


Reserved 


Type | Reset | Description 
Value 
CG 
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DCDCOTP_INT_RAW_STATUS 


AUD_INT_RAW_STATUS 


CHGRWDG_INT_RAW_STATUS 


EIC_INT_RAW_STATUS 


TPC_INT_RAW_STATUS 


WDG_INT_RAW_STATUS 


RTC_INT_RAW_STATUS 


GPIO_INT_RAW_STATUS 


ADC_INT_RAW_STATUS 


INT_EN 
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This interrupt has two sources: 
CHGRWDG interrupt and 
CHGRWDG_INT_DEB which are 
selected by INT DEBUG _EN 


This interrupt has two sources: 
EIC interrupt and EIC_INT_DEB 
which are selected by 
INT_DEBUG_EN 


This interrupt has two sources: 
TPC interrupt and 


TPC_INT_DEB which are 
selected by INT _DEBUG_EN 


This interrupt has two sources: 
WDG interrupt and 
WDG_INT_DEB which are 
selected by INT _DEBUG_EN 


This interrupt has two sources: 
RTC interrupt and 
RTC_INT_DEB which are 
selected by INT_DEBUG_EN 


This interrupt has two sources: 
GPIO interrupt and 
GPIO_INT_DEB which are 
selected by INT_DEBUG_EN 


This interrupt has two sources: 
AUXAD interrupt and 
ADC_INT_DEB which are 
selected by INT_DEBUG_EN 
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Description: Analog die interrupt enable 


0x0008 Interrupt enable(reset 0x0000_007F) INT_EN 


a a ee ee | 


Reserved 


Reserved 


Type | Reset | Description 
Value 


era AOR 23°hd Reserved = 


———— INT_EN Enable sees a 
to system 
AUD_INT_EN Enable AUD_INT_RAW_STATUS to 


CHGRWDG_INT_EN R/W | 1’h1 
system 

EIC_INT_EN [5] R/W | Thi Enable EIC_INT_RAW_STATUS to 
system 


system 


Enable 
CHGRWDG_INT_RAW_STATUS to 


TPC_INT_EN [4] R/W Enable TPC_INT_RAW_STATUS to 
system 

WDG_INT_EN R/W 

RTC_INT_EN [2] R/W Enable RTC_INT_RAW_STATUS to 
system 


GPIO_INT_EN [1] R/W Enable GPIO_INT_RAW_STATUS to 
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a ee ee ee 


ADC_INT_EN R/W | Thi Enable ADC_INT_RAW_STATUS to 
system 


INT_MASK_STATUS_SYNC 


Description: Analog die synchronous Masked interrupt 


INT_MASK_STATUS_ 


0x000C Sync interrupt(reset 0x0000_0000 

aaa pt( ~ ) SYNC2 
ee [a |æ |æ |æ | 27 [æ [as [2s |23 [22 [21 | 20 [ao [ie [ar | 16 | 
Name fC 


Reserved 


Description 


Reserved 


CHGRWDG_INT_MASK_STATUS_S i CHGRWDG_INT_MASK_STA 
YNC2 TUS is double-synchronized 
by PCLK 
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EIC_INT_MASK_STATUS_SYNC2 [5] Tho | EIC_INT_MASK_STATUS is 
double-synchronized by PCLK 

TPC_INT_MASK_STATUS_SYNC2 [4] Tho | TPC_INT_MASK_STATUS is 
double-synchronized by PCLK 

WDG_INT_MASK_STATUS_SYNC2_ | [3] ThO | WDOG_INT_MASK_STATUS is 
double-synchronized by PCLK 


RTC_INT_MASK_STATUS_SYNC2 [2] ThO | RTC_INT_MASK_STATUS is 
double-synchronized by PCLK 
GPIO_INT_MASK_STATUS_SYNC2_ | [1] ThO | GPIO_INT_MASK_STATUS is 
double-synchronized by PCLK 
ADC_INT_MASK_STATUS_SYNC2 Tho | ADC_INT_MASK_STATUS is 
double-synchronized by PCLK 


6.7 Charger Watch Dog Controller(CHGR WDG) 


6.7.1 Memory map 
ARM base address: 0x8200_03C0 


O 
Description 
Addre 


0x0000 WD_LOAD_LOW Low 16 bit of Watchdog load 
0x0004 WD_LOAD_HIGH High16 bit of Watchdog load 


0x000C WD_ CLR Watchdog interrupt and charge PD clear 


0x0010 WD_RAW_STATUS | Watchdog raw interrupt and charge PD 


0x0014 WD_MSK_STATUS | Watchdog masked interrupt and charge 
PD 


0x0018 WD_CNT_LOW Low 16 bit current value of the counter 


0x001C WD_CNT_HIGH High16 bit of current value of the counter 
0x0020 WD_LOCK Watchdog lock 
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6.7.2 Register Descriptions 


6.7.2.1 WD_LOAD_LOW 
Description: Low 16 bit of Watchdog load 


0x0000 Low 16 bit of Watchdog load (reset OxFFFF) | WD_LOAD_LOW 


S WD_LOAD_LOW 


Type | Reset Description 
Value 


WD_LOAD_LOW ee" 0] | R/W | 16'hFFFF | Low 16 bit of watchdog Load (together with 
WD_LOAD_ HIGH, default value equals 8 
seconds). The unit of this load value is 
rtc_clk. First write WD_LOAD_HIGH and then 
write WD_LOAD_LOW and check 
WD_LD_BUSY, if it’s 0, wdg have loaded the 
value completely. if its 1, wdg is busy with 
loading. 


6.7.2.2 WD_LOAD_HIGH 
Description: High 16 bit of Watchdog load 


V.1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 259 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


WD_LOAD_ i 


0x0004 High 16 bit of Watchdog load (reset 0x0003) 


= WD_LOAD_HIGH 


R/W 


Type | Reset Description 
Value 


WD_LOAD_HIGH ms" 0] | R/W | 16’h0003 | High 16 bit of watchdog Load ((together with 
WD_LOAD_LOW, default value equals 8 
seconds)). The unit of this load value is 
rtc_clk. First write WD_LOAD_HIGH and then 
write WD_LOAD_LOW and check 
WD_LD_ BUSY, if it’s 0, wdg have loaded the 
value completely. if it’s 1, wdg is busy with 
loading. 


6.7.2.3 WD_CTRL 


Description: Watchdog control 


0x0008 Watchdog control (reset 0x0000) WD_CTRL 


Bi | 15/14} 19] 12] 11/10] 9 | @[ 7 | 6} 5/4] 3} 2} [o 


Reserved 
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zta Type | Reset Description 
Value 


WD_INT_EN or (Rw [ro | Watchdog interrupt enable, active high 


6.7.2.4 WD_CLR 


Description: Watchdog interrupt and charge PD clear 


Watchdog interrupt and PD clear (reset 
0x0000) 


Reserved 


Std Type | Reset Description 
Value 
WD_PD_CLR Watchdog charge power down clear 


WD_INT_CLR o [wo [reo | Watchdog interrupt clear 


6.7.2.5 WD_RAW_STATUS 


Description: Watchdog interrupt and power down status 
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0x0010 Watchdog raw interrupt and PD(reset WD_STATUS 
0x0000) 


Reserved Reserved 


g Type | Reset Description 
Value 


Hss] [Ro | rrr000 | Reserved 


WD_LD_BUSY | [4] T'ho Watchdog load busy. When WDG_LD_BUSY is 
1, wdg Is busy with loading value. First write 
WD_LOAD_ HIGH and then write 
WD_LOAD_LOW and check WD_LD_ BUSY, if 
it's 0, wdg have loaded the value completely. if 
it's 1, wdg is busy with loading. 


pal [no few [Ree 
WD_PD_RAW tts Ro | rho | Watchdog raw charge power down 
WD_INT_RAW io} [Ro [rno | Watchdog raw interrupt 


6.7.2.6 WD_MSK_STATUS 


Description: Watchdog masked interrupt and power down 
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Watchdog masked interrupt and PD(reset} WD_MSK_ ee 
0x0000) 


WD_ 
Reserved INT_ 
MSK 


Typ 
e 


0x0014 


Type | Reset Description 
Value 


[15:1] RO 15’hO000 [Reserved 
WD_INT_MSK o RO [rn CETA masked interrupt by wdg_irq_en 


6.7.2.7 WD_CNT_LOW 


Description: Low 16 bit of current value of the counter 


Low 16 bit of current value of the counter 
D CNT LOW 
pxonNe (reset OxFFFF) i -EO 


Bi [15] 14] 13) 12) 1] 10] 9 [a] 7 fe] sials|2)ijol 


WD_CNT_LOW 


Typ 
e 


d Type | Reset Description 
Value 


WD_CNT_LOW | [15:0] [RO 16'hFFFF | Low 16 bit of current value of the counter 
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6.7.2.8 WD_CNT_HIGH 


Description: High 16 bit of current value of the counter 


High 16 bit of current value of the counter 


OxO01 (reset OxFFFF) 


WD_CNT_HIGH 


Bi |1s {a4} 13] a2] atjioj 9} el 7| 6} sia) s|2}ajo 


Nam WD_CNT_HIGH 
e 

Typ RO 
e 


; Type | Reset Description 
Value 


WD_CNT_HIGH | [15:0] [RO | 16'hFFFF | High 16 bit of current value of the counter 


6.7.2.9 WD_LOCK 
Description: Watchdog lock 


0x0020 Watchdog lock (reset 0x0000) WD_LOCK 


Ba [is [ia jase] oje|7z|ejs|ajsjz]i]ol 


WD_LOCK 


Type | Reset Description 
Value 


WD _| |woLock — | |wotock — | (15:0) | 0] wo | 16 | 16'n0000 | Write for locklunlock Watchdog | for lock/unlock | Write for locklunlock Watchdog | 
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Write 0xE551: unlock 
Write others: lock 


WD_LOCK_ST Tho Read for lock status 
0: unlocked 
1: locked 


6.7.3 Application Notes 
Step 1 : Before constant-current charge software initialize watch dog 
Step 2 : Start charge and periodically feed the dog at the same time. 


Step 3 : When charge process finish, software stop watch dog. 


6.8 Audio interface Controller(AUD IFA) 


6.8.1 Memory map 
AUDIFA ARM base address: 0x8200_0440 


Offset 

Description 
Address 
0x0000 DAC_FIFO_AF LVL | Reserved = Reserved 
0x0004 ADC_FIFO_STS ADC FIFO status 


0x0008 DAC_FIFO_STS DAC FIFO status 


0x000C AUDIF_STS 


0x0010 FIFO_RAW_STS Ceva-X PCLK divider 
0x0014 FIFO_RAW_CLR Ceva-X power mode 


6.8.2 Register Descriptions 


6.8.2.1 ADC_FIFO_STS 
Description: ADC FIFO status 
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0x0004 ADC_FIFO_STS(Reset 0x0) 


e | st | 20 | 29 | 20 | a7 | 26 | 2s | ae | 29 | a2 | at | 20 | 19| 8 | 17 | 6 
Name Reserved 
Type 


B- No 


yee a n O O 


Field Name Reset Description 
Value 
ADC_FIFO_AF ADC FIFO almost full 
signal 
ADC_FIFO_EMPTY_R ADC FIFO real empty. 
There is no data in ADC 
FIFO 


pocriroruw |i Ro [tno TADO FIFO rea tur 
ADC_FIFO_ADDR_R | [5:3] Ro [sho ADC FIFO read address 
ADC_FIFO_ADDR_W | [2:0] Ro [sho ADC FIFO write address 


6.8.2.2 DAC_FIFO_STS 
Description: ADC FIFO status 
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0x0008 DAC_FIFO_STS(Reset 0x80) 


e | st | 20 | 29 | 20 | a7 | 26 | 2s | 24 | 29 | a2 | at | 20 | 19 | 8 | 17 | 6 
Name Reserved 
Type 


= , : a 


|tye] e O 


Field Name Reset Description 
Value 
DAC_FIFO_EMPTY_R DAC FIFO real empty. 
There is no data in ADC 
FIFO 


DAC FIFOFULLW |e [RO rmo DAG FIFO rea tun, 
DAC_FIFO_ADDR_R | [5:3] RO {sho DAC FIFO read address 
DAC_FIFO_ADDR_W | [2:0] Ro [ano DAC FIFO write address 


6.8.2.3 AUDIF_STS 


Description: AUDIF internal signal status, used for debug 


V.1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 267 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


0x0008 AUDIF_STS(Reset 0x0) 


e | st | 90 | 29 | 20 | a7 | 26 | as | ae | 29 | aa | at | 20 | 19 | 8 | 17 | 6 
Name Reserved 
Type 


—_ z Par 7 i 


ayee a S O O 


Field Name Reset Description 
Value 


CURST o O ST cust — Jr 6] a | Internal fsm state | fsm state 


E RX_DATA_RDY If “1”, begin to receive data 
from A-die 


6.8.2.4 RAW STS 


Description: FIFO exception status 
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0x000C RAW_STS(Reset 0x0) 


e | st | 20 | 29 | 20 | a7 | 26 | as | ae | 29 | a2 | at | 20 | 19| 18 | 17 | 6 
Name Reserved 
Type 


Reserved 


When the ADC FIFO is underflow, 
this bit is set to “1”. Write “1” to 
ADC_FIFO_UNDERFL_STS_ CLR 
can clear this bit. 


DAC_FIFO_OVFL_STS i When the DAC FIFO is overflow, 
this bit is set to “1”. Write “1” to 
DAC_FIFO_OVERFL_STS_CLR 
can clear this bit. 


6.8.2.5 RAW_STS_CLR 


Description: FIFO exception status clear 


V.1.0 Spreaatrum Communications, Inc., Confidential and Proprietary 269 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


0x0010 RAW_STS_CLR(Reset 0x0) 


e | st | 20 | 29 | 20 | a7 | 26 | as | ae | 29 | a2 | at | 20 | 19| 18 | 17 | 6 
Name Reserved 
Type 


Reserved 


Reset Description 
Value 


Tho Write “1” to this bit will clear 
ADC_FIFO_UNDERFL_STS 
bit. 


Write “1” to this bit will clear 
DAC_FIFO_OVFL_STS bit. 


6.8.3 Application Notes 

(1) Clk_audif must be equal or greater than 26M 

(2) ADC path ÆX#] adc_active Hi mI KA] adie, WAHA ddie, HAAN 
EE autogate {#3}, ddie H adc_active XAH}, clk_audif %5], X$, Æ 
adie adc fifo P REIA RERET, BRN T BAIT aR o 
8501C #116530 iY A-DIE YAGI ae) SKN pad CA Ti) die 20a 
th, Anas ace) , SB pad delay ERK, AEE IN 
iE pad hi fast/slow, Mize A-die clk ERER, FFABA—TTA 2 
A clk #8677 LA work FACE. 
Adie lt h(i REA Sai ae PEM, Ae 22 7¢Edac_active FOZ Ja FA 


n 


e 


(4 


a 
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clk_6m5, {RiEDAC_FIFOH (2c ET 


6.9 Audio Configure Controller(AUD CFGA) 


6.9.1 Memory map 
ARM base address: 0x8200 0700 


Offset at 
Description 
Address 


0x0000 | AUDIF_ENB 


0x0004 | AUDIF_CLR 


0x0010 | AUDIF_OTPTMR_CTL 


0x0014 | AUDIF_SHUTDOWN_CTL 


0x0018 | AUDIF_INT_EN 


0x001C | AUDIF_INT_CLR 


0x0020 | AUDIF_INT_RAW 


AUDIO ANALOG ARM base address: 0x8200_0740 


Offset ee 
Description 
Address 


0x0054 | PMUR6 
0x0058 | HIBDR 


Ox005C | AACR1 
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0x0064 | AAICR1 


Ox0068 | AAICR2 


0x0078 | DAOCR1 


0x007C | DAOCR2 


0x0094 | DCGRI1 


0x0098 | DCGR2 


Ox00A8 | PNRCR3 


Ox00AC | CCR 


6.9.2 Register Descriptions 
6.9.2.1.1 AUDIF_ENB 
Description: 
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0x0000 AUDIF_ENB(Reset 0x0) 


am Eee 


Name Reserved 
Type RO 


_ o 


ayee i O 


Field Name Reset Description 
Value 


a 0: disable adie audio a 
1: enable adie audio loop 
AUDIO_LOOP_MAP_SEL | [2] R/W 1 0: normal map 
Sa 1: map with rotation 


6.9.2.1.2 AUDIF_OCPTMR_CTL 


Description: ocp timer control 
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0x000C AUDIF_OCPTMR_CTL(Reset 0x1A) 


e | st | 20 | 29 | 20 | a7 | 26 | 2s | ae | 29 | aa | at | 20 | 19| 8 | 17 | 6 
Name Reserved 

Type 

pet [ws fefw|z}afofe}e|7iels| +] 3/2]: fol 


Reserved OCP_PD_THD OCP_PRECIS 


=F Ee 
Value 
Reeves eS 


6.9.2.1.3 AUDIF_OTPTMR_CTL 


Description: otp timer conirol 


0x0010 AUDIF_OTPTMR_CTL(Reset 0x1A) 


e | st | 20 | 29 | 28 | a7 | 26 | as | ae | 29 | aa | at | 20 | 19 |18 | 17 | 6 
Name Reserved 

Type 
a 


Reserved OTP_PD_THD OTP_PRECIS 


Field Name Reset Description 
Value 
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rs a E 
OTP_PD_THD [5:3] Otp timer threshold 


6.9.2.1.4 AUDIF_SHUTDOWN_CTL 


Description: audio shut down control 


0x0014 AUDIF_SHUTDOWN_CTL (Reset 0x80) 


Fes Ee ee EEE Eee fl) 


Reserved 


Reserved 
K_S 


|tye} o 


Field Name R/W Reset Description 
Value 
AUD_CLK_SEL [7] R/W 1 0: 1K clock 
1: 32K clock 


swoon fe few fe | 
asmone [ms e fof ooo 
asmone fa fw fof ooo 
orson e e fof oo 
e few fof 
ean swroomce fms few fof ooo 
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6.9.2.1.5 AUDIF_INT_EN 


Description: audif int enable 


0x0018 AUDIF_INT_EN(Reset 0x00) 


c ie eee ee ea le 


Reserved 


Name Reserved 
Type 


peewee Pee 
Value 
meenen fm [ew fo | 
owm fa [aw fe | 
wmm fa e fe | 
paoominacey [ws [ew fof 
foroornaey fe [aw fe | 
aeron fe [aw fe | 
Ce a 
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6.9.2.1.6 AUDIF_INT_CLR 


Description: audif int clear 


0x001C AUDIF_INT_CLR(Reset 0x00) 


ee a ee ee 


Name Reserved 
Type RO 


E 


Field Name Reset Description 
Value 


mooo romaan a wo fo |. 

wrea fe [wo fof o 
oan eo poo e o 
C [wo fo [| 
mern fay [wo fof o 
foccrmaan fa [wo fe | 
eancocrno-cie a [| 
women | [wo p [| 
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6.9.2.1.7 AUDIF_INT_RAW 


Description: audif int raw status 
0x0020 AUDIF_INT_RAW(Reset 0x00) 


fe Ge es ee ae a 


Reserved 


- è H 


peer ae pee 
Value 
auio Porma NN TRO fo | 
or o Ce e CC E 
omma e eo eo o 
Pa oog N | deo eo | 
RS oy 
a Je eo eo So 
peoa p e e d 
Poora Joa de deo o 


6.9.2.1.8 AUDIF_INT_RAW_MASK 


Description: audif int raw status after mask 
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0x0024 AUDIF_INT_RAW_MASK(Reset 0x00) 


ee 0) ad ee 


Name Reserved 
Type RO 


Name Reserved E 
Type 


Field Name Reset Description 
Value 


AUDIO_POP_ | AUDIO_POP_IRQ MSK | MSK aubio PoP Ra Msk Ro fof 

w AN fo 
m Cet [ro fo | 
Pa ocr ng ay "ia [ro fo | 
oge | e fo d 
Eagen ea e oo | 
ew n e E S 
moa a eC re 


6.9.2.1.9 AUDIF_OVPTMR_CTL 


Description: ovp timer contro 
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0x0028 AUDIF_OVPTMR_CTL(Reset 0x10) 


e | st | 20 | 29 | 20 | a7 | 26 | as | ae | 29 | a2 | at | 20 | 19 | 8 | 17 | 6 
Name Reserved 
Type 


Reserved OVP_PD_THD OVP_PRECIS 


Field Name Reset Description 
Value 


—— 53) T Op timer eao 
ovepnecis eoa [EON fe [owtimersey | 


6.10 Global Register 


6.10.1 ARM Side-1 
ARM Base Address-1: 0x4200_ 0600 


Table 1-2 Analog Die ARM Global Register-section1 


Oo rea 
Description 
Address 


APB_CLK_EN APB slave clock enable 


APB_ARM_RST APB slave ARM soft reset 


LDO_PD_SET LDO power down set 


LDO_PD_RST LDO power down reset 
LDO_PD_CTRLO LDO power down controlo 
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V.1.0 


Description 
0x14 LDO_PD_CTRL1 LDO power down control1 
0x18 LDO_VCTRLO LDO voltage controlO 
0x28 LDO_VCTRL4 LDO voltage control4 
0x2C LDO_VCTRL5 LDO voltage control5 
0x3C LDO_SLP_CTRL3 LDO sleep control3 
0x40 DCDC_CTRLO DCDC controlO 
Ox6C CHGR_CTRL1 Charger control1 
0x70 LED_CTRL LED control 


Audio clock control and soft rest 
Ox7C ARMCAUBSCIK Rar | Me Seek contol an 
control 
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V.1.0 


Oo Ro 
Description 
Address 
Analog circuit miscellaneous(OTP, 
0x80 ANA_MIXED_CTRL 
BT,26MBUF) control 
Anal ircuit (Bondi i 
0x84 ANA_ STATUS nalog circuit (Bonding option, 
Charger, PA) status 
0x88 RST_STATUS Reset status 
Ox8C MCU_WR_PROT MCU write protection 
VIBR_WR_PROT VIBR register write protection 


INT_GPlLDEBUG Analog die interrupt and GP! debug 
HWRST_RTC RTC test register 


0x9C Reserved Reserved 

OxAO POR_SRC_STAT Power on reset source status 
0xBO DCDCARM_CTRL1 DCDCAR\M control 

0xB4 DCDCARM_CTRL2 DCDCAR\M control2 

O0xCC DDR2_BUF_CTRLO_DS | DDR2 buffer controlO 

0xDO DDR2_BUF_CTRL1_DS | DDR2 buffer control 


DCDCLDO_CTRLO DCDCLDO cortrolO 


DCDCLDO_CTRL1 DCDCLDO control 


DCDCLDO_CTRL2 DCDCLDO cortrol2 


DCDCLDO_CTRL_CAL | DCDCLDO calibration control 
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O SO 
Description 
Address 
OxEC AFUSE_CTRL AFUSE control 
OxFO AFUSE_OUT_LOW AFUSE output data bit[15:0] 


AFUSE_OUT_HIGH AFUSE output data bit[31:16] 
CHIP_ID_LOW $C2712 CHIP ID low 16 bits 
CHIP_ID_HIGH $C2712 CHIP ID high 16 bits 


6.10.1.1 APB_CLK_EN 


Description: A die APB slave related clock enable 


A die APB slave related clock enable (reset 
0x0000_0383) 


PII) @ ee ABs 


APB_CLK_EN 


RW | RW | R/W 
1 0 0 


Na Type | Reset | Description 
Value 


CHGRWDG_EB CHGRWDG APB clock enable 


CLK_AUXAD_EN [14] R/W Set this bit will enable AUXAD converter 
clock generation 
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CLK_AUXADC_EN [13] 


RTC_TPC_EB [12] 
RTC_EIC_EB [11] 
RTC_WDG_EB 


RTC_RTC_EB 
RTC_ARCH_EB 


APB_ARCH_EB 


6.10.1.2 


V.1.0 


a 


5] 


APB_ARM_RST 


“ho 
*hO 
“ho 
“ho 
“hl 
“hl 
“hi 


AUXAD controller 6.5M work clock enable 


TPC controller RTC clock enable 


0: The RTC clock of TPC controller will be 
off 


1: Enable RTC clock of TPC controller 


EIC RTC clock enable 
0: The RTC clock of EIC will be off 
1: Enable RTC clock of EIC 


Watch dog RTC clock enable 
0: The RTC clock of watch dog will be off 
1: Enable RTC clock of watch dog 


RTC controller RTC clock enable 


0: The RTC clock of RTC controller will be 
off 


1: Enable RTC clock of RTC controller 


APB system RTC clock enable 
0: disable clock_rtc_arch 


1: enable clock_rtc_arch 


Pin register APB clock enable 


Tho GPIO APB clock enable 


oromere 


APB system clock enable to enable clock 
for global register, interrupt controller, reset 
generator 


Note: This bit could only be modified when 
MCU_WR_PROT register is released 


Description: APB slave ARM soft reset 
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0x0004 APB slave arm soft reset (reset 0x0000_ 0000) APB_ARM_RST 


[eS es es ess ee) 


Boo 


| Type | 


Reserved 
Type 


Type | Reset | Description 
Value 


AE 24’hO [Reserved = 
nt fre [ve [aoe 
fre-sortrst |o [aw [reo [aresawatewtee 


6.10.1.3 LDO_PD_SET 


Description: LDO power down set 
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0x0008 LDO power down set (reset 0x0000_0000) LDO PD_SET 


ape es es ee ee) 


Boo 


| Type | 


Reserved p 7 F 4 a CP 
Type RW | RW 


Type | Reset | Description 
Value 


DCDC_LDO PD en ae power down 


LDO_VDD25_PD R/W LDO_VDD25_PD. When set, 
LDO_VDD25 will power down (LDO 
bypassed). 

LDO_VDD18_PD LDO_VDD18_PD. When set, 
LDO_VDD18 will power down (LDO 
bypassed). 

1’ho 


LDO_VDD28_ PD. When set, 
LDO_VDD28 will power down (LDO 


LDO_VDD28_PD 
bypassed). 

LDO_AVDDBB_PD [5] Tho LDO_AVDDBB _PD. When set, 
LDO_AVDDBB will power down (LDO 
bypassed). 

LDO_RF_PD LDO_RF_PD. When set, LDO_RF will 


power down (LDO bypassed). 
Spreaadtrum Communications, Inc., Confidential and Proprietary 286 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


DCDC _MEM_PD DCDC_MEM power down. 
DCDC_ARM_PD DCDC_ARM power down 


DCDC_PD DCDC/LDO_DVDD18 power down 
PDBG jo) [Rw | tno Band-Gap power down 


6.10.1.4 LDO_PD_RST 


Description: LDO power down reset 


0x000C LDO power down reset (reset 0x0000_0000) LDO PD_RST 


cso ee 2a E et] 


ea 


DCD 
cL W 
Reserved DO_ 
PD | 
RST | | 
RO R/W 


Type | Reset | Description 
Value 


DCDC_ARM_PD_RST R/W | Th0 When set, DCDC_LDO power on, This 
bit has higher priority than 
DCDCLDOPD. 

LDO_BPVDD25_RST R/W | thO When set, LDO_VDD25 will power on 
(LDO bypass reset). This bit has higher 
priority than LDO_BPVDD25. 
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LDO_BPVDD18_RST When set, LDO_VDD18 will power on 
(LDO bypass reset). This bit has higher 


priority than LDO_BPVDD18. 


LDO_BPVDD28_RST When set, LDO_VDD28 will power on 


(LDO bypass reset). This bit has higher 
priority than LDO_BPVDD28. 


LDO_BPAVDDBB_RST 


LDO_BPRF_RST 


When set, LDO_AVDDBB will power on 
(LDO bypass reset). This bit has higher 
priority than LDO_BPAVDDBB. 


When set, LDO_RF will power on (LDO 
bypass reset). 


When set, DCDC_MEM power on, This 
bit has higher priority than 
DCDCMEMPD. 


DCDC_MEM_PD_RST 
DCDC_ARM_PD_RST 


DCDC_PD_RST 


When set, DCDC_ARM power on, This 
bit has higher priority than 
DCDCARMPD. 


When set, DCDC/LDO_DVDD18 power 
on, This bit has higher priority than 
DCDC_ PD. 


When set, Band-Gap power on 


PDBG_RST 


6.10.1.5 LDO_PD_CTRLO 


Description: LDO power down controlO 
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0x0010 LDO power down control0(reset 0x0000_0000) LDO PD_CTRLO 


ee ee eee) 


Boo 


dNan Type | Reset | Description 
Value 


[31:16] zi 18’hO Reserved = 


LDO_BPCAMMOT_RST N R/W When set, pene will power 
on (LDO bypass reset). This bit has 
higher priority than LDO_BPCAMMOT. 

LDO_BPCAMMOT [14] R/W LDO_CAMMOT_PD. When set, 
LDO_CAMMOT will power down (LDO 
bypassed). 

LDO_BPCAMA_RST [13] R/W When set, LDO_CAMA will power on 
(LDO bypass reset). This bit has higher 
priority than LDO_BPCAMA. 

LDO_BPCAMA [12] =F LDO_CAMA_PD. When set, 


LDO_CAMA will power down (LDO 
LDO_BPCAMIO_RST [11] R/W | hO When set, LDO_CAMIO will power on 
(LDO bypass reset). This bit has higher 


bypassed). 
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LDO_BPCAMIO — 0] R/W 
/W 


priority than LDO_BPCAMIO. 


LDO_CAMIO_PD. When set, 
LDO_CAMIO will power down (LDO 
bypassed). 


LDO_BPCAMCORE_RST When set, LDO_CAMCORE will power 


on (LDO bypass reset). This bit has 
higher priority than 
LDO_BPCAMCORE. 


LDO_CAMCORE_PD. When set, 
LDO_CAMCORE will power down 
(LDO bypassed). 


LDO_BPCAMCORE 


LDO_BPSIM1_RST 
LDO_BPSIM1 


LDO_BPSIMO_RST 
LDO_BPSIMO 


LDO_BPUSB_RST 
LDO_BPUSB 


6.10.1.6 LDO_PD_CTRL1 


When set, LDO_SIM1 will power on 
(LDO bypass reset). This bit has higher 
priority than LDO_BPSIM1. 


sal ial LDO_SIMi_PD. When set, LDO_SIM1 


will power down (LDO bypassed). 


When set, LDO_SIMO will power on 
(LDO bypass reset). This bit has higher 
priority than LDO_BPSIMO. 


LDO_SIMO_PD. When set, LDO_SIMO 
will power down (LDO bypassed). 


Reserved 
Reserved 


When set, LDO_USB will power on 
(LDO bypass reset). This bit has higher 
priority than LDO_BPUSB. 


R 


LDO_USB_PD. When set, LDO_USB 
will power down (LDO bypassed). 


J 
= 


Description: LDO power down control1 
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0x0014 LDO power down control1(reset 0x0000_0000) LDO PD _CTRL1 


[tes Ses 2 Wes ee ee ee) 


Boo 


| Type | 


Reserved 
Type 


Nan Type | Reset | Description 
Value 


LDO_BPCMMB1V2_RST k R/W | thO When set, LDO_BPCMMB1V2 will 
power on (LDO bypass reset). This bit 
has higher priority than 
LDO_BPCMMB1V2. 

LDO_BPCMMB1V2 [12] R/W LDO_BPCMMB1V2_PD. When set, 
LDO_BPCMMB1V2 will power down 
(LDO bypassed). 

LDO_BPCMMB1P8_RST | [11] R/W | thO When set, LDO_BPCMMB1P8 will 
power on (LDO bypass reset). This bit 
has higher priority than 
LDO_BPCMMB1P8. 

LDO_BPCMMB1P8 [10] R/W | 1’hd LDO_BPCMMB1P8. When set, LDO_ 
BPCMMB1P8 will power down (LDO 
bypassed). 
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Reserved 
Reserved 


When set, LDO_BPVDD3V will power 
on (LDO bypass reset). This bit has 
higher priority than LDO_BPVDD3V. 


LDO_BPVDD3V_RST 
LDO_BPVDD3V 
LDO_BPSD3_RST 


LDO_BPVDD3V_PD. When set, 
LDO_BPVDD3V will power down (LDO 
bypassed). 


T'ho When set, LDO_SD3 will power on 
(LDO bypass reset). This bit has higher 
priority than LDO_BPSD3. 

T'ho LDO_SD3_PD. When set, LDO_SD3 
will power down (LDO bypassed). 

When set, LDO_SD1 will power on 


(LDO bypass reset). This bit has higher 
priority than LDO_BPSD1. 


LDO_BPSD1_RST 
LDO_BPSD1 


LDO_BPSDO_RST 
LDO_BPSDO 


6.10.1.7 LDO_VCTRLO 


Description: LDO voltage controlO 


LDO_SD1_PD. When set, LDO_SD1 
will power down (LDO bypassed). 


When set, LDO_SD0 will power on 
(LDO bypass reset). This bit has higher 
priority than LDO_BPSDO. 


R/W 
R/W 
R/W 
R/W 
R/W 
R/W 

/W 


LDO_SD0_PD. When set, LDO_SDO 
will power down (LDO bypassed). 


l 
l 
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0x0018 LDO voltage control0 (reset 0x0001_0000) LDO_VCTRLO 


fees a eee eee eae ee) 


Boo 


| Type 


LDO_AVDDBB_VCTL Reserved LDO_RF_VCTL LDO RTC_VCTL 


Na Type | Reset | Description 
Value 


[31:16] cae 16’h0 Reserved = 


E; AVDDBB_VCTL | [15:12] | R/W u o AVDDBB voltage control 
[15]: Ido_avddbb_b1_rst, set this bit will 
clear Ido_avddbb_b1 
[14]: Ido_avddbb_b1 
[13]: Ido_avddbb_b0_rst, set this bit will 
clear Ido_avddbb_b0O 
[12]: ldo_avddbb_b0 
b1b0:  00-3.0V(Default) 01-3.1V 
10-2.9V 11-2.8V 


a Ne 


LDO_RF_VCTL [7:4] R/W LDO_RF voltage control 
[7]: Ido_rf_b1_rst, set this bit will clear 
Ido_rf_b1 
[6]: Ido_rf_b1 
[5]: Ido_rf_bO_rst, set this bit will clear 
Ido_rf_b0 
[4]: Ido_rf_b0 
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b1b0: 00-2.85V(Default) 01-2.95V 
10-2.5V 11-1.8V 


LDO_RTC_VCTL [3:0] R/W | 4’hO LDO_RTC voltage control 
[3]: Ido_rtc_b1_ rst, set this bit will clear 
Ido_rtc_b1 
[2]: Ido_rtc_b1 
[1]: Ido_rtc_b0_rst, set this bit will clear 
Ido_rtc_b0 
[0]: Ido_rtc_bO 
b1b0: 00-1.8V(Default) 01-1.7V 
10-1.6V 11-1.5V 


6.10.1.8 LDO_VCTRL1 


Description: LDO voltage control 


0x001C LDO voltage control1 (reset 0x0000_0000) LDO_VCTRL1 


a EU AEE os 


Reserved 
Type 


ais LDO_USB_VCTL LDO_VDD3V_VCTL LDO_SIM1_VCTL LDO_SIMO_VCTL 


Tye | aw 


Na Type | Reset | Description 
Value 


LDO_USB_VCTL [15:12] | R/W LDO_USB voltage control 
[15]: Ido_usb_b1_rst, set this bit will clear 
Ido_usb_b1 
[14]: ldo_usb_b1 
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[13]: |do_usb_b0_rst, set this bit will clear 
Ido_usb_bO 

[12]: Ido_usb_b0O 

b1b0: 00-3.3V(Default) 01-3.4V 
10-3.2V 11-3.1V 


LDO_VDD3V_VCTL | [11:8] | RW | 4h0 LDO_VDD8V voltage control 
[11]: Ido_vdd3v_b1_rst, set this bit will clear 
Ido_vdd3v_b1 
[10]: Ido_vdd3v_b1 
[9]: ldo_vdd3v_b0_ rst, set this bit will clear 
Ido_vdd3v_b0 
[8]: Ido_vdd3v_b0 
b1b0: 00-2.8V 01-3.0V(Default) 
10-2.5V 11-1.8V 
RTC domain register default is 2’b01. 


LDO_SIM1_VCTL [7:4] R/W LDO_SIM1 voltage control 
[7]: ldo_sim1_b1_rst, set this bit will clear 
Ido_sim1_b1 
[6]: Ido_sim1_b1 
[5]: Ido_sim1_b0_rst, set this bit will clear 
Ido_sim1_b0O 
[4]: ldo_sim1_b0O 
b1b0: 00-1.8V(Default) 01-2.9V 
10-3.0V 11-3.1V 

LDO_SIMO_VCTL [3:0] R/W LDO_SIMO voltage control 
[3]: ldo_simO_b1_rst, set this bit will clear 
Ido_sim0_b1 
[2]: Ido_simO_b1 
[1]: ldo_sim0_b0_rst, set this bit will clear 
Ido_sim0_b0O 
[0]: Ido _sim0_b0 
b1b0: 00-1.8V(Default) 01-2.9V 
10-3.0V 11-3.1V 


6.10.1.9 LDO_VCTRL2 


Description: LDO voltage control2 
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0x0020 LDO voltage control2 (reset 0x0000_0000) LDO_VCTRL2 


sea an es ee a ee ee) 


Boo 


| Type 


LDO_CAMMOT_VCTL LDO_CAMA_VCTL LDO_CAMIO_VCTL LDO_CAMCORE_VCTL 
/W R/W 


Na Type | Reset | Description 
Value 


[31:16] CAR: 16’hO [Reseved 


ar CAMMOT_VCTL | [15:12] | R/W fee E voltage control 
[11]: ldo_cammot_b1_rst, set this bit will 
clear |Ido_cammot_b1 
[10]: ldo_cammot_b1 
[9]: ldo_cammot_b0_rst, set this bit will 
clear |Ido_cammot_b0 
[8]: ldo_cammot_b0O 
b1b0: 00-3.0V 01-3.3V 
10-2.8V(Default) 11-1.8V 
LDO_CAMA_VCTL [11:8] | R/W LDO_CAMA voltage control 
[11]: Ido_cama_b1_rst, set this bit will 
clear Ido_cama_b1 
[10]: Ido_cama_b1 
[9]: ldo_cama_b0_ rst, set this bit will 
clear Ido_cama_b0O 
[8]: ldo_cama_b0O 
b1b0: 00-2.8V(Default) 01-3.0V 
10-2.5V 11-1.8V 
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LDO_CAMIO_VCTL [7:4] R/W | 4h0 LDO_CAMIO voltage control 
[7]: ldo_camio_b1_rst, set this bit will 
clear Ido_camio_b1 
[6]: ldo_camio_b1 
[5]: ldo_camio_b0_ rst, set this bit will 
clear ldo_camio_b0 
[4]: Ido_camio_b0O 
b1b0: 00-1.5V 01-1.8V(Default) 
10-1.3V 11-1.2V 


LDO_CAMCORE_VCTL | [8:0] R/W | 4hO LDO_CAMCORE voltage control 
[3]: ldo_camcore_b1_rst, set this bit will 
clear |Ido_camcore_b1 
[2]: Ido_camcore_bi 
[1]: ldo_camcore_b0_rst, set this bit will 
clear ldo_camcore_b0 
[0]: ldo_camcore_b0O 
b1b0: 00-1.5V(Default) 01-1.8V 
10-1.3V 11-1.2V 


6.10.1.10 LDO_VCTRL3 


Description: LDO voltage control3 
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0x0024 LDO voltage control3 (reset 0x0000_0000) LDO_VCTRL3 


ie Ce a es ee ee ee) 


Boo 


Type | 


LDO_SDO_VCTL LDO_VDD25_VCTL LDO_VDD18_VCTL LDO_VDD28_VCTL 


Na Type | Reset | Description 
Value 


[31:16] cae 16’h0 [Reserved = 


aar SDO_VCTL [15:12] | R/W == voltage control 
[15]: Ido_sd1_b1_rst, set this bit will clear 
Ido_sd1_b1 
[14]: ldo_sd1_b1 
[13]: lIdo_sd1_b0_rst, set this bit will clear 
Ido_sd1_b0 
[12]: ldo_sd1_b0 
b1b0: 00-2.8V(Default) 01-3.0V 
10-2.5V 11-1.8V 

LDO_VDD25_VCTL [11:8] | R/W LDO_VDD25 voltage control 
[11]: ldo_vdd25_b1_rst, set this bit will clear 
Ido_vdd25_b1 
[10]: Ido_vdd25_b1 
[9]: ldo_vdd25_b0_rst, set this bit will clear 
Ido_vdd25_b0 
[8]: Ido_vdd25_b0 
b1b0: 00-2.5V(Default) 01-2.75V 
10-3.0V 11-2.9V 
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LDO_VDD18_VCTL [7:4] R/W | 4hO | LDO_VDD18 voltage control 
[7]: Ido_vdd18_b1_rst, set this bit will clear 
Ido_vdd18_b1 
[6]: Ido_vdd18_b1 
[5]: Ido_vdd18_b0_rst, set this bit will clear 
Ido_vdd18_b0 
[4]: Ido_vdd18_b0 
b1b0: 00-1.5V 01-1.8V(Default) 
10-1.3V 11-1.2V 


LDO_VDD28_VCTL [3:0] R/W | 4hO | LDO_VDD28 voltage control 
[3]: Ido_vdd28_b1_ rst, set this bit will clear 
Ido_vdd28_b1 
[2]: Ido_vdd28_b1 
[1]: Ido_vdd28_b0_rst, set this bit will clear 
Ido_vdd28_b0 
[0]: Ido_vdd28_b0 
b1b0:  00-2.8V(Default) 01-3.0V 
10-2.65V 11-1.8V 


6.10.1.11 LDO_VCTRL4 


Description: LDO voltage control4 
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0x0028 LDO voltage control4 (reset 0x0000_0000) LDO_VCTRL4 


[eee ese eee eee) 


Boo 


| Type | 


LDO_CMMB1V2_VCTL LDO_CMMB1P8_VCTL LDO_SD3_VCTL LDO_SD1_VCTL 


Na Type | Reset | Description 
Value 


[31:16] le 16’h0 [Reseved = 


a CMMB1V2_VCTL | [15:12] | R/W e voltage control 
[15]: Ido_cmmb1v2_b1_rst, set this bit will 
clear Ido_cmmb1v2_b1 
[14]: Ido_cmmb1v2_b1 
[13]: Ido_cmmb1v2_b0_rst, set this bit will 
clear Ido_cmmb1v2_b0 
[12]: Ido_cmmb1v2_b0 
b1b0: 00-1.5V 01-1.8V 10-1.3V 
11-1.2V(Default) 

LDO_CMMB1P8_VCTL | [11:8] | R/W LDO_CMMB1P8 voltage control 
[11]: Ido_cmmb1p8_b1_rst, set this bit will 
clear Ido_cmmb1p8_b1 
[10]: Ido_cmmb1p8_b1 
[9]: ldo_cmmb1p8_b0_ rst, set this bit will 
clear Ido_cmmb1p8_b0 
[8]: ldo_cmmb1p8_b0 
b1b0: 00-1.5V 01-1.8V(Default) 
10-1.3V 11-1.2V 
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LDO_SD3_VCTL [7:4] R/W | 4’hO LDO_SD3 voltage control 


[7]: Ido _sd3_b1_rst, set this bit will clear 
Ido_sd3_b1 


[6]: Ido_sd3_b1 
[5]: ldo_sd3_b0_rst, set this bit will clear 
Ido_sd3_b0 


[4]: Ido __sd3_b0 

b1b0: 00-1.5V 01-1.8V(Default) 

10-1.3V 11-1.2V 
LDO_SD1_VCTL [3:0] R/W | 4’hO LDO_SD1 voltage control 


[3]: Ido_sd1_b1_rst, set this bit will clear 
Ido_sd1_b1 


[2]: Ido_sd1_b1 

[1]: Ido_sd1_b0_rsi, set this bit will clear 
Ido_sd1_b0 

[0]: Ido_sd1_b0 

b1b0: 00-1.5V 01-1.8V(Default) 
10-1.3V 11-1.2V 


6.10.1.12 Reserved 


Description: Reserved 
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0x002C Reserved (reset 0x0000_0004) Reserved 


SS eee eee eae ee) 


Boo 


| Type | 


Sn Reserved Reserved 


Type | Reset | Description 
Value 


[31:16] RO 16’°hO [Reseved 
= e o O 


6.10.1.13 LDO_SLP_CTRLO 


Description: LDO sleep control0 
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0x0030 LDO sleep control0 (reset 0x0000_E7FD) LDO_SLP_CTRLO 


ies aes ee eee ee) 


Boo 


Type | Reset | Description 
Value 


FSM_LDOSD3_BP_EN [15] R/W | Thi When set, LDOSD3 automatically 
power down in chip sleep 
mode(FSM_SLPPD_EN should 
be set) 

FSM_LDOSD1_BP_EN [14] RW | 1’h1 When set, LDOSD1 automatically 
power down in chip sleep 
mode(FSM_SLPPD_EN should 
be set) 

FSM_LDOVDD25_BP_EN [13] R/W When set, LDOVDD25 
automatically power down in chip 
sleep mode(FSM_SLPPD_EN 
should be set) 


FSM_LDOVDD18_BP_EN [12] R/W | 1’hO When set, LDOVDD18 power 
down if FSM_SLPPD_EN is 
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FSM_LDOVDD28_BP_EN [11] R/W | 1’7hO When set, LDOVDD28 power 
down if FSM_SLPPD_EN is 
active. 


FSM_LDOAVDDBB_BP_EN Thi When set, LDOAVDDBB will 
power down if XTLEN is 
low(FSM_SLPPD_EN should be 


FSM_LDOSDO_BP_EN Thi When set, LDOSDO automatically 
power down in chip sleep 
mode(FSM_SLPPD_EN should 


FSM_LDOCAMMOT_BP_EN Thi When set, LDOCAMMOT 
automatically power down in chip 
sleep mode(FSM_SLPPD_EN 
should be set) 


FSM_LDOCAMA_BP_EN [7] Thi When set, LDOCAMA 
automatically power down in chip 
sleep mode(FSM_SLPPD_EN 


should be set) 


FSM_LDOCAMIO_BP_EN Thi When set, LDOCAMIO 
automatically power down in chip 
sleep mode(FSM_AFCPD_EN 
should be set) 


FSM_LDOCAMCORE_BP_EN | [5] Thi When set, LDOCAMCORE 
automatically power down in chip 
sleep mode(FSM_SLPPD_EN 
should be set) 


FSM_LDOUSB_BP_EN [4] Thi When set, LDOUSB automatically 
power down in chip sleep 
mode(FSM_SLPPD_EN should 


FSM_LDO_SIM1_BP_EN When set, LDOSIM1 
automatically power down in chip 
sleep mode(FSM_SLPPD_EN 
should be set) 


FSM_LDO_SIMO_BP_EN [2] R/W | thi When set, LDOSIMO 
automatically power down in chip 


V.1.0 Spreaatrum Communications, Inc., Confidential and Proprietary 304 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


sleep mode(FSM_SLPPD_EN 
should be set) 


m fe p p 


ma RF_BP_EN R/W When set, LDORF will power 
down if XTLEN is 
low(FSM_SLPPD_EN should be 
set); 


6.10.1.14 LDO_SLP_CTRL1 


Description: LDO sleep control1 


0x0034 LDO sleep control1 (reset 0x0000_1FFE) LDO_SLP_CTRL1 


eee ee E E a E 


Boo 


Reserved 


Reset | Description 
Value 


FSM_SLPPD_EN [15] R/W | 1’hO When set, LDOSIMO, LDOSIM1, 
LDOUSBH, LDOCAMD1, 
LDOCAMDO, LDOCAMA, LDOVB, 
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LDOSDIO, LDOVDD25, 
LDOSDIO1, LDOWIFO, LDOWIF1, 
LDOSIM2, LDOSIM3, DCDCARM 
automatically power down in chip 
sleep mode 


Slp_audio_auxmicbias_pd_en | [12] R/W | 1’°hO When set, AUDIO MICBIAS 
automatically power down in chip 
sleep mode(SLP_PD_EN should 
be set) 

Slp_audio_micbias_pd_en [11] R/W | fhi When set, AUDIO AUXMICBIAS 
automatically power down in chip 
sleep mode(SLP_PD_EN should 
be set) 

Slp_audio_vbo_pd_en [10] R/W | 1’h1 When set, AUDIO VBO 
automatically power down in chip 
sleep mode(SLP_PD_EN should 
be set) 

/W 


Slp_audio_vb_pd_en R When set, AUDIO VB automatically 
power down in chip sleep 
mode(SLP_PD_EN should be set) 


Slp_audio_bg_ibias_pd_en When set, AUDIO BG IBIAS 
automatically power down in chip 
sleep mode(SLP_PD_EN should 
be set) 


Slp_audio_bg_pd_en When set, AUDIO BG automatically 
power down in chip sleep 
mode(SLP_PD_EN should be set) 


Slp_audio_vembuf_pd_en When set, AUDIO VCMBUF 
automatically power down in chip 
sleep mode(SLP_PD_EN should 


Slp_audio_vcm_pd_en When set, AUDIO VCM 
automatically power down in chip 
sleep mode(SLP_PD_EN should 
be set) 


FSM_DCDC_ARM_BP_EN [4] R/W | 1’h1 When set, DCDC_ARM will power 
down (FSM_SLPPD_EN should be 
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FSM_LDOCMMB1P8 BP_EN | [3] R/W | 1’h1 When set, LDOCMMB1P8 will 
power down (FSM_SLPPD_EN 
should be set); 

FSM_LDOCMMB1V2 _BP_EN | [2] R/W | 1’h1 When set, LDOCMMB1V2 will 
power down (FSM_SLPPD_EN 
should be set); 


FSM_LDOVDD3V_BP_EN R/W When set, LDOVDD8V will power 
down (FSM_SLPPD_EN should be 
S 


et); 
Oooo i p eje pee o 


6.10.1.15 LDO_SLP_CTRL2 


Description: LDO sleep control2 


0x0038 LDO sleep control2(reset 0x0000_FFFF) LDO_SLP_CTRL2 


cae e 


Reserved 


| Type | 


DCDC_ISO_ON_NUM ARMDCDC_ISO_OFF_NUM 


| Type | 


d Name Type | Reset | Description 
Value 


[31:16] RO | 16°hO [Reserved = 
a ISO_ON_NUM | [15:8] | R/W | 8’hff SS CLK32K cycles between pd & 
iso signal when ARMDCDC powered 
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ARMDCDC_ISO_OFF_NUM | [7:0] R/W | 8'hff Set CLK32K cycles between iso & 
pd signal when ARMDCDC powered 
on. 


6.10.1.16 LDO_SLP_CTRL3 


Description: LDO sleep control3 


0x003C LDO sleep control3 (reset 0x0000_0007) LDO_SLP_CTRL3 


fee See E aes) 


Boo 


| Type | 


ARMDCDC_PWR_O 
Reserved 
N_DLY 


| Type | 


Type | Reset | Description 
Value 


[81:0] | RO_ | 29h’0 [Reserved = 


E ia PWR_ON_DLY | [2:0] | RW |3h7 | ARM fees power on delay after 
chipsleep deassert, in number of 32K 
clock cycles. 


6.10.1.17 DCDC_CTRLO 
Description: DCDC control 
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0x0040 DCDC control (reset 0x0000_0000) DCDC_CTRLO 


[te] ees ee ea ee) 


Boo 


| Type | 


DCDC_CTL_40NM_ 
DCDC_CTL_40NM 


Type | Reset | Description 
Value 


DCDC_ FRECUT _RST [15] R/W | 1’hO | Set this bit will reset DCDC_FRECUT 
to 0. This bit has higher priority than 
DCDC_FRECUT. 


DCDC_FRECUT [14] R/W | thO DCDC CORE Frequency half-cut 
enable(default 0) 
0: 1.5~2Mhz 
1: 0.75~1Mhz 

DCDC_ PFM _RST Set this bit will reset DCDC_ PFM to 0. 
This bit has higher priority than DCDC_ 
PFM. 


DCDC_PFM [12] R/W | thO DCDC CORE PFM mode disable 
(default 0) 
0: PFM mode enable 
1: PFM mode disable 
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Set this bit will reset DCDC_DCM to 0. 
This bit has higher priority than 
DCDC_DCM. 


wil 
R/W | thO DCDC CORE DCM/CCM control 
(default 0) 
0: DCM Mode 
1: CCM mode 
Set this bit will reset DCDC_DEDTEN 
R/W | 1’hO 
High effective (default 0) 


to 0. This bit has higher priority than 


DCDC_ DCM _RST 


DCDC_DEDT_EN_RST 


DCDC_DEDT_EN | 


DCDC_DEDT_EN. 


DCDC CORE decrease dead-time 
enable, 


DCDC_CTL_40NM_RST | [6:4] R/W | 3’hO Set each bit will reset relative bit of 
DCDC_CTL_40NM 


DCDC_CTL_40NM [2:0] R/W p> Keon converter control 
bits(process-40nm) 
000: 1.1V(default) 
001: 0.7V 
010: 0.8V 
011: 0.9V 
100: 1.0V 
101: 0.65V 
110: 1.2V 
111: 1.3V 
Set each bit will set relative bit of 
DCDC_CTL_40NM to 1. 
RTC domain register default is 3’b0. 


6.10.1.18 DCDC_CTRL1 


Description: DCDC control 
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0x0044 DCDC control (reset 0x0000_0000) DCDC_CTRL1 


se Fe ea S E ed 


Boo ea 


Type | 


a DCDC_PDRSLOW _RST DCDC_PDRSLOW B a h- Reserved 


m| meme 


d-Nan Type | Reset | Description 
Value 


DCDC_PDRSLOW _RST | [15:12] | R/W Set each bit will reset relative bit of 
DCDC_PDRSLOW to 0. 
DCDC_PDRSLOW [11:8] DCDC CORE EMI control bits. <3:2> 
reserved; <1:0> for pre-driver strength 
control. (default 0000) 
T'ho 


DCDC_CL_CTRL_RST Set this bit will reset DCDC_CL_CTRL 
to 0. This bit has higher priority than 


DEDC CL. CTRL: 


DCDC_CL_CTRL Tho DCDC CORE Current limit control bits 
Default 0 


DCDC_BG_LP_EN Set this bit will reset DCDC_ 
_RST BG_LP_EN to 0. This bit has higher 
priority than DCDC_ BG_LP_EN. 
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DCDC_BG_LP_EN [4] R/W | 1’7hO DCDC Bandgap low power mode 
0: disable (default) 
1:enable 


Oooo i o e pe peee E 


DCDC_OSCSYCEN_SW R/W | thO DCDC CORE external clock enable 
(default 0) 
0: external clock disable 
1:external clock enable 


6.10.1.19 DCDC_CTRL2 
Description: DCDC control 


0x0048 DCDC control (reset 0x0000_0C00) DCDC_CTRL2 


Ea ee), ae | ea) 


Oo a 


| Type | 


DCDC_ RESERVER 
DCDC_OSCSYC_DIV Reserved DCDC_RESERVER 
_RST 


| Type | 


Type | Reset | Description 
Value 
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DCDC_OSCSYCEN_HW_EN ] [14] R/W | 1’b0 DCDC_OSCSYCEN controlled : 
1: by hardware itself 
0: by DCDC_OSCSYCEN_SW 
DCDC_OSCSYC_DIV_EN [13] R/W | 1’7hO Enable the division of CLK26M to 
generate DCDC_OSCSYC 
DCDC_OSCSYC_DIV [12:8] | RAW | 5hC | DCDC_OSCSYC ‘s division factor 
from CLK26M 


e RESERVER _RST [5:3] R/W aa each bit will reset relative bit of 
DCDC_RESERVER to 0. 
DCDC_RESERVER [2:0] R/W | 3’hO DCDC CORE ESERVER bits 
(default 000) 


6.10.1.20 DCDC_CTRL_DS 


Description: DCDC control in deep sleep. 


0x004C DCDC control in deep sleep(reset 0x0000_0300) DCDC_CTRL_DS 


E ee ee ene ed eee eee 


Reserved 


Type | 


Res 
DCDC_CTL_40NM_ DCDC_CTL_40NM_ 
DCDC_LVL_DLY erve 
DS_RST DS 


| Type 


d Name Type | Reset | Description 
Value 
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DCDC_LVL_DLY [15:8] | R/W | 8’h3 40nm voltage drop count delay time 
of 32K clock. 


EEE CTL_40NM_DS_RST | [6:4] R/W Set each bit will reset relative bit of 
DCDC_CTL_40NM_DS 


Oooo i p ope eee E 


DCDC_CTL_40NM_DS [2:0] R/W | 3'h0 DCDC CORE converter control bits 

000: 1.1V(default) 

001: 0.7V 

010: 0.8V 

011: 0.9V 

100: 1.0V 

101: 0.65V 

110: 1.2V 

111:1.3V 


6.10.1.21 DCDC_CTRL_CAL 


Description: DCDC calibration control 


0x0050 DCDC calibration conirol(reset 0x0000_0000) DCDC_CTRL_CAL 


Ral Se col CS a a 


Reserved 
Type 


Reserved DCDC_CAL_RST Reserved DCDC_CAL 


Type | Reset | Description 
Value 
[31:13] RO | 19'hO [Reserved = 
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DCDC_CAL_RST [12:8] | R/W | 5’hO Set each bit will reset relative bit of 
DCDC_CAL 


es o fo pe pee E 


DCDC_CAL [4:0] R/W | 5’hO DCDC CORE calibration control 
bits, (default 00000) Small adjust 
voltage: 100/32 mv 


6.10.1.22 PLL_CTRL 


Description: PLL control 


0x0054 PLL control (reset 0x0000_ 0004) PLL_CTRL 


Mey. sna 


Reserved 
Type 


LP 
Reserved 
D_E 
| row | Pw | j 


Type | Reset | Description 
Value 
APLL_MN_WE APLL MN register write enable 


APLL_PD_EN [2] R/W | 1’h1 If true, chip sleep will make APLL 
power down 
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APLL_FORCE_PD [1] R/W | thO APLL force power down 
This signal will be active only when 
APLL_FORCE_PD_EN is set; 


APLL_FORCE_PD_EN R/W | 1°hO Enable software to power down 
APLL; 
This signal should be set at first so 
that APLL_FORCE_PD will be 
active 


6.10.1.23 APLLMN 
Description: APLL MN control 


0x0058 APLLMN control (reset 0x0000_68C0) APLLMN 


E See ee a ee es) 


Boo 


| Type | 


a APLLM APLLN 


proni ane Description 

Value 
PDS [emafro [reno | reseve 
re A 
C 0a [row e 


APLL frequency = 26 MHz * N/M 


ARM can only write this register when PLL_CTRL [3], apllmn_we is high. 


6.10.1.24 APLLWAIT 


Description: APLL WAIT control 
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0x005C APLL WAIT control (reset 0x0000_0032) APLLWAIT 


(ees) eo aes ee eee es) 


Boo 


| Type | 


Bo N 


Type | Reset | Description 
Value 


[31:8] [RO 24’h0 [Reseved = 


APLLWAIT EE 0] R/W | 8’h32 Number of 26 MHz few r to wait for 
APLL to stabilize. The default is about 2 
us (0x32). 


Note: ARM can only write this register when PLL_CTRL [3], apllmn_we is high. 


6.10.1.25 RTC_CTRL 


Description: RTC control 
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0x0060 RTC control (reset 0x0000_0000) RTC_CTRL 


ver ues yee eae ee) 


Boo 


Type | 


a VBATBK_RES VBATBK_V 32K_START_CUR 


Type | Reset | Description 
Value 


[31:16] EAEI 16’hO Reseved 


VBATBK_ EE [15:12] | R/W fees battery output resistor program bits 
[15]: voatok_res_b1_rst, set this bit will 
clear vbatbk_res_b1 
[14]: vbatbk_res_b1 
[13]: voatobk_res_bO_rst, set this bit will 
clear vbatbk_res_b0O 
[12]: voatbk_res_bO 
b1b0: 00-2000 01-500Q 10-1.5KQ 11- 
2KQ 

VBATBK_V [11:8] | R/W Backup battery output program bits 
[15]: vbatbk_v_b1_rst, set this bit will clear 
vbatbk_v_b1 
[14]: vbatbk_v_b1 
[13]: voatbk_v_b0O_rst, set this bit will clear 
vbatbk_v_b0 
[12]: voatbk_v_b0O 
b1b0: 00-2.6 01-3.0 10-2.8 11-3.1 
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32K_START_CUR [7:0] R/W | 8’ho This register field controls the 32 kHz 

oscillator start up current. 

[7]: XOSC32K_CTRL[3]_ RST 

[6]: XOSC32K_CTRL{3] 

[5]: XOSC32K_CTRL[2]_RST 

[4]: XOSC32K_CTRL[2] 

[3]: XOSC32K_CTRL[1]_RST 

[2]: XOSC32K_CTRL[1] 

[1]: XOSC32K_CTRL[0]_ RST 

[0]: XOSC32K_CTRL{0] 


Start up 
current 


6.10.1.26 BUF26M_CTRL 


Description: Transfer 26M buffer control 
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0x0064 Transfer 26M buffer control (reset 0x0000_ 8000) BUF26M CTRL 


[te es ee ee a eee) 


Boo 


| Type | 


CLI 
SINDRV_LV | PM 
L 


Type | Reset | Description 
Value 


clk26m_normal_en [15] 26Mhz Buffer Transfer enable in 
digital 


[4] R/W | ThO Enable square clock output 
SINDRV_ENA_ SQUARE “1” enable the square clock output 
“0”:disable(default) 
[3] R/W | 1’7hO Enable the driver of analog 
SINDRV_ENA “1”: enable 
“0”: disable 
[2:1] R/W Set the drive level 
SINDRV_LVL “11” max drive 
“00” sine wave output (default) 


CLIP_MODE o [Rw fem | Clip mode 
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“1”: clip sine wave output 


“0”: sine wave output(default) 


6.10.1.27 CHGR_CTRLO 


Description: Charger controlO 


0x0068 Charger control0 (reset 0x0000_ 0000) CHGR_CTRLO 


Pe a eA ee se ee 


Boo 


| Type | 


Reserved Reserved 
Type RO 


R/W R/W 
Type | Reset | Description 
Value 


RECHG [12] Main battery recharge control 


CHGR_PWM_EN_RST | [11] R/W | 1’°hO When set, limited current charger is 
disabled. This bit has higher priority than 
CHGR_PWM_EN. 

CHGR_PWM_EN [10] Limited current charger enable 


Piva [ro [ote [reson 
CHGR_CC_EN_RST When set, adapter charge mode is 
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disabled. This bit has higher priority than 
CHGR_CC_EN. 


CHGR_CC_EN R/W | 1’°hO Select CC charger mode enable, high 
effective 


6.10.1.28 CHGR_CTRL1 


Description: Charger control1 


0x006C Charger control1 (reset 0x0000_0000) CHGR_CTRL1 


ee e ees eee eee) 


Boo 


| Type | 


ai CHGR_RTCCTL CHGR_CTL 


| Type | 


Type | Reset | Description 
Value 


er [ena] 16) | RO [RO fieno | ho [Reserved = 


CHGR_RTCCTL [15:8] | R/W e s control bits from RTC 
Bit[7:6]: reserve 
Bit[5] : 
0: keep the design on 6610 
1: the V&l curve is sharp than 6610 in CV 
mode. 
Bit[4]=1 Charger power down 
Bit[3:0]: charger current 
0000: 300mA ( default) 
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0001: 400mA 
(100mA/step) 
1111: 1800mA 
(default 8’b0) 


CHGR_CTL [7:0] R/W | 8’ho Charger control bits from core 
Bit[7] is the CHGR_PWM signal 
Bit[6:5]: Battery charging end voltage 
00: Vend=4.2V 
01: Vend=4.3V 
10: Vend=4.4V 
11: Vend=4.5V 
Bit[4:0]: Battery sense DAC (CC-CV 
trans-point control) 
(default 8’b0) 


6.10.1.29 LED_CTRL 


Description: LED control 


0x0070 LED control (reset 0x0000_ 0000) LED_CTRL 


a 


Reserved 
Type 


Reserved KPLED_V D_P WHTLED_V 
D_P 
D_R 


|Type| fo Rw | 
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Na Type | Reset | Description 
Value 


KPLED_PD_RST [12] R/W | ThO Set this bit will power on the keypad LED. 
This bit has higher priority than KPLED_PD. 


KPLED_PD [11] Keypad LED power down 


KPLED_V [10:8] | R/W | 3’hO Keypad LED current control bit. 8 steps 
Min current: 5mA (“000”) 
Max current: 40mA(“111”) 


CC 


WHTLED_PD_RST Set this bit will power on the white LED. 
This bit has higher priority than 
WHTLED_PD.(WDG reset not active) 

WHTLED_PD [5] T'ho White LED power down(WDG reset not 
active); 


WHTLED_V [4:0] R/W | 5’hO White LED current control bit. 32 steps. 
Min current: 1/2mA (“00000”) 
One step is 1/2mA(WDG reset not active) 


6.10.1.30 VIBRATOR_CTRLO 


Description: Vibrator control0(Note: this register could only be access when 
VIBR_WR_PROT released) 
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0x0074 Vibrator control0 (reset 0x0000_ 0000) VIBRATOR_CTRLO 


EA eee ee ea ee) 


Boo 


R_P R_B 
VIBR_STABLE_V_B VIBR_INIT_V_A VIBR_V_BP R_P 
PLE R_E 


Type | Reset | Description 
Value 


Lae! [31: 16} | RO RO | 16 ho [Reserved = 
VIBR_STABLE_V_B_ | [15:12] Vibrator stable current control bit 
VIBR_INIT_V_A [11:8] Vibrator initial current control bit 


VIBR_V_BP [7:4] R/W | #h0 Current Control bit. 8 steps 
Min current: 20mA (“0000”) 
Max current: 170mA(“1111”) 

VIBR_PD_ RST [3] R/W | 1’hO Set this bit will power on the vibrator. This 
bit has higher priority than VIBR_PD. 


VIBR_PD Vibrator power down 


VIBR_BP_EN [1] R/W | 1’7hO Vibrator current control circuit bypass 
enable: software control current directly 
through VIBR_BP_V register 

RTC_VIBR_EB oe ae Vibrator current control circuit 32K clock 
enable 
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6.10.1.31 VIBRATOR_CTRL1 


Description: Vibrator control1 (Note: this register could only be access when 
VIBR_WR_PROT released) 


0x0078 Vibrator control1 (reset 0x0000_ 0000) VIBRATOR_CTRL1 


a ee se 


Reserved 
Type 


VIBR_CONVERT_V_COUNT 


| Type | 


Type | Reset | Description 
Value 


VIBR_CONVERT_V_COUNT | [15:0] | R/W | 16’h0 | Vibrator current control bit convert 
threshold: 
After Vibrator power on, the current 
control bit will load the stable 
register when a 16-bit counter’s 
value >= the threshold set by this 
register 


6.10.1.32 ARM_AUD_CLK_RST 


Description: Adie Audio controller clock and reset control 
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ARM_AUD_CLK_RST control signal passed by ADI ARM_AUD_CLK_R 
from digital die (reset 0x0000_0010) ST 


Reserved 


Type | Reset | Description 
Value 


AUD_ARM_ACC [15] R/W | 1h0 | ARM or ARM control Adie audio 
controller CLK and RST; 
1: Controlled by ARM; 
0: Controlled by DSP; 


Audrx_arm_soft_rst [10] R/W | 1h00 Write 1, then write 0 to this bit will 
reset Adie audio controller rx 
function. ARM side. 

Audtx_arm_soft_rst R/W | 1h00 Write 1, then write 0 to this bit will 
reset Adie audio controller tx 
function. ARM side. 


Aud_arm_soft_rst Write 1, then write 0 to this bit will 
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reset Adie audio controller. ARM 
side. 


Aud6m5_clk_rx_inv_arm_en Whether Adie audio controller use 
inverse of clk_aud6m5 in rx path, 
ARM side 


0. No 
1. Yes 


Aud6m5_clk_tx_inv_arm_en Whether Adie audio controller use 


inverse of clk_aud6m5 in tx path, 
ARM side 


0. No 
1. Yes 


Audif_clk_rx_inv_arm_en Whether Adie use inverse of 


clk_aud6m5 io send rx data to Ddie, 
ARM side 


0. No 
1. Yes 


Audif_clk_tx_inv_arm_en Whether Adie use inverse of 


clk_audif to sample Ddie tx data, 
ARM side 


0. No 
1. Yes 


Rtc_aud_arm_en Audio controller 32K and 1K clock 
enable, ARM side 


0: disable 
1: enable 
Clk_aud_6m5_arm_en Audio controller 6.5M clock enable, 
ARM side 
0: disable 
1: enable 
Clk_audif_arm_en Audio controller Ddie-Adie interface 
26M clock enable, ARM side 
0: disable 
1: enable 


Aud_arm_en Audio controller APB clock enable, 
ARM side 
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0: disable 


1: enable 


6.10.1.33 ANA_MIXED_CTRL 


Description: analog mixed control 


0x0080 Analog mixed control (reset 0x0000_0020) ANA_MIXED_CTRL 


ate Ge Fe el ea ae ee) 


Boo 


| Type | 
D UVHO_T_R CLK26M_R 
Reserved UVHO_T i 
) ST = EGSO 
RO R/W R/W 


Na Type | Reset | Description 
Value 


ae [ro fo e 


CN PD_SET PTEST power down set under PTEST 
mode 


O peje þe pee E 


UVHO_T_RST [11:10] | R/W | Z hO Set each bit will reset relative bit of 
UVHO_T to 0. 

UVHO_T R/W | 2h0 Ultra-voltage detecting time 
00 : 1ms (default) 
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VIBR_PWR_ERR_CLR Vibrator current control circuit error clear 


CLKBT_EN R/W Bluetooth 26MHz output enable 
“1” 26M clock enable. 
“0” 26M clock disable. (default) 


CLK26M_REGSO [5:4] R/W | 2h10 | Output voltage swing register of CLK 
(default CLK26M_RegS0[1:0]=10) for 
10pF load, 
11:2V 
10: 1.6 (default) 

01:0.9 
00: 0.5 


UVHO_EN_RST [3] R/W When set, UVHO is disabled. This bit has 
higher priority than UVHO_EN. 


UVHO_EN When set, UVHO is enabled. 


OTP_EN_RST [1] R/W. | thO When set, OTP (Over Temperature 
Protection) is disabled. This bit has higher 
priority than OTP_EN. 


OTP_EN AO Rw forno | When set, OTP is enabled. 


6.10.1.34 ANA_STATUS 


Description: analog circuit status 


V.1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 330 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


0x0084 Analog circuit status (reset 0x0000_0300) ANA_STA 


Eae ee ses ese ea eee) 


Boo 


| Type | 


E Reserved R_P 
E DP 


Type | Reset | Description 
Value 


VIBR_PWR_ERR [15] LRO [ino | Vibrator current control circuit error status 


BONDOPT2 [10] T'ho DCDC ARM OPTION INPUT 
1: External ARM DCDC 
0: Internal ARM DCDC 


VIBR_PD i} fro [im | Vibrator power down status 
WHTLED_PD e [RO fin | White LED power down status 


PA_OCP_FLAG [7:6] 2’hO PA over current protection circuit alert 
signal: 
00: normal 01/10/11: over current 
PA_OTP_OTP [5:4] 2’hO PA over temperature protection circuit 
alert signal: 
00: normal 01/10/11: over temperature 
CHGR_ON ts} JRO [rno | Charger voltage high indicator 
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CHGR_STDBY aie Charging procedure completed 


BONDOPT1 [1] LDO power on sequence option: 
1: LDO power on at same time 
0: LDO power on sequence 


BONDOPTO DCDC OPTION INPUT 
1: External DCDC 
0: Internal DCDC 


6.10.1.35 RST_STATUS 


Description: Reset status 


0x0088 Reset status(0x0000_0000) RST_STATUS 


e a ee i ee 


Boo 


Type | 


ALL_HRST_MONITOR POR_HRST_MONITOR WDG_HRST_MONITOR 


Type | Reset | Description 
Value 


ALL_HRST_MONITOR [15:12] | RAW | 4’hO When power on reset or Watch dog reset 
or Chip pin reset active, this register is 
reset to 0; 

POR_HRST_MONITOR | [11:4] | R/W | 8’hO When power on reset active, this register 
is reset to 0; 
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WDG_HRST_MONITOR : R/W | £h0 When WDG reset active, this register is 


reset to 0; 


6.10.1.36 MCU_WR_PROT 


Description: MCU write protect register 


0x008C MCU write protect register (reset 0x0000_ 0000) MCU_WR_PROT 


EA a ee ed ee ee ee 


Boo 


| Type | 


fg MCU_PROT[15:0] 


Na Type | Reset | Description 
Value 


MCU_WR_PROT [15:0] | WO |16h0 | Write Protection of APB Arch Clock 
Enable 
Write 0xc3d4 to release ‘arch_eb’ bit 
protection, write others value to protect. 
Bit[0] can be read as status of 
apb_arch_wr_prot 
0- is proteced; 
1- is released. 


6.10.1.37 VIBR_WR_PROT 


Description: VIBR register write protection 
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0x0090 VIBR register write protection (reset 0x0000_ 0000) VIBR_WR_PROT 


es a ee eee ed 


Boo 


| Type | 


VIBR_WR_PROT[15:0] 


Type | Reset | Description 
Value 


[31:16] [RO 16’h0 [Reseved = 


VIBR_WR | a [15:0] | WO | 16’hO Write Protection of a a 
and VIBRATOR_CTRL1 
Write 0xa1b2 to release 
VIBRATOR_CTRLO and 
VIBRATOR_CTRL1 protection, write 
others value to protect. 
Bit[0] can be read as status of 
vibr_wr_prot 
0- is proteced; 
1- is released. 


6.10.1.38 INT_GPI_DEBUG 


Description: analog die interrupt debug 
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Analog die interrupt and GPI debug (reset 


INT_GPI_DEBUG 
0x0000_0000) 


Type | Reset | Description 
Value 


AUD_INT _DEB [15] R/W When INT_DEB_EN set, this bit 
will replace aud_irq for interrupt 

DCDC_OTP_DEB [14] R/W When INT_DEB_EN set, this bit 
will replace dcdc_otp_irgq for 
interrupt. 


HEAD_INSERT_INT_DEB When GPI_DEG_EN set, this bit 
will replace 
AUDIO_HEAD_INSERT for GPI[5]. 


HEAD_BUTTON_INT_DEB When GPI_DEG_EN set, this bit 
will replace 
AUDIO_HEAD_BUTTON for 
GPI[4]. 


PBINT_DEB When GPI_DEG_EN set, this bit 
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will replace PBINT&PBINT2 for 
GPI[3] 
CHGR_OVI_DEB [10] R/W | 1’hO When GPI_DEG_EN set, this bit 
will replace CHGR_OVI for GPI[6] 
CHGR_INT_DEB R/W | 1’hO When GPI_DEG_EN set, this bit 
will replace CHGR_INT for GPI[2] 


GPI_DEB_EN ta) [Rw | tho GPI debug enable 


CHGRWDG_INT_DEB [7] R/W | 1’hO When INT_DEB_EN set, this bit 
will replace chgrwdg_irq for 
interrupt controller 

EIC_INT_DEB R/W | 1’hO When INT_DEB_EN set, this bit 
will replace eic_irg for interrupt 
controller 

TPC_INT_DEB [5] R/W | 1’hO When INT_DEB_EN set, this bit 
will replace tpc_irq for interrupt 
controller 


WDG_INT_DEB [4] R/W | 1’hO When INT_DEB_EN set, this bit 
will replace wdg_irq for interrupt 
controller 

RTC_INT_DEB [3] R/W | 1’hO When INT_DEB_EN set, this bit 
will replace rtc_irq for interrupt 
controller 

GPIO_INT_DEB [2] R/W | 1’hO When INT_DEB_EN set, this bit 
will replace gpio_irq for interrupt 
controller 

ADC_INT_DEB [1] R/W | 1’hO When INT_DEB_EN set, this bit 

will replace adc_irq for interrupt 
controller 


INT_DEB_ EN o | Rw J ino | Interrupt debug enable 


6.10.1.39 HWRST_RTC 


Description: RTC test reg 
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0x0098 RTC test reg(0x0000_0000) HWRST_RTC 


EA a eee ee) 


Boo 


WRST_RTC_REG WRST_RTC_SET 


Type 
Rese 
t 


Type | Reset | Description 
Value 


[31:16] [RO 16’h0 [Reseved = 


E RTC_REG [15:8] No reset o aa Value will change 
according to HWRST_RTC_SET in RTC 
domain 

HWRST_RTC_SET RO [ere Software set this register to test RTC 
clock 


6.10.1.40 DCDCOTP_CTRL 


Description: DCDC over temperature control 
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0x009C DCDC over temperature control (reset 0x0000_0000) DCDCOTP_CTRL 


Ea ee ee 2 ee ee) 


Boo bed 


Type | 


DCDC_OTP 
Reserved 5 DCDC_OTP_S_RST DCDC_OTP_S 
_OPTION 


Type | Reset | Description 
Value 


DCDC_OTP_OPTION [15:14] | R/W | 2’hO DCDC over temperature handle 
option: 
0: Ignore; 
1: Issue interrupt to Ddie; 
2: Close all DCDCs & LDOs, system 
down; 
3: Reserved(if configure 3, the same 
as option0) 


DCDC_OPT_INT_CLR [13] R/W | 1’hO Write 1’b1 to this bit can clear 
DCDC_OTP interrupt and clear 
DCDC_OPT_STS_RTC. Read this bit 
will always return 0. 

DCDC_OPT_STS_RTC [12] R/W | 1’°hO This is a RTC domain register, if 
system down due to DCDC over 
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temperature, when reboot, ARM can 
check whether this is the root cause of 
system pd. 


—————— hoe je pe 


DCDC_OTP_EN_RST Set this bit will reset DCDC_OTP_EN 
to 0. This bit has higher priority than 
DCDC_OTP_EN. 

DCDC_OTP_EN DCDC over temperature protection 
enable; high effective. 
RTC domain register default is 1. 


DCDC_OTP_S_RST [7:5] Set each bit will reset relative bit of 
DCDC_OTP_S to 0. This bit has 
higher priority than DCDC_OTP_S. 

DCDC_OTP_S [4:2] DCDC over temperature protection 
control bits: 

Default 000 


DCDC_OTP_VBEOP_RST Set this bit will reset 
DCDC_OTP_VBEOP to 0. This bit has 
higher priority than 
DCDC_OTP_VBEOP. 


DCDC_OTP_VBEOP Cao DCDC Vbe voltage select; default 0 


6.10.1.41 POR_SRC_STAT 


Description: Power source status 
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0x00A0 Power on reset source status(reset 0x0000_0000) POR_SRC_STATUS 


(eRe eee eee ee ees) 


Boo 


| Type | 


Reserved 


Reset | Description 
Value 


POR_PBCHGR_MASK_SET |[15] R/W | 1’hO | Writing 1'b1 to this bit would set 
“PBCHGR_MASK’” to 1’b1. 
(PBINT/CHGR_INT stable 1S 
requirement will be not necessary 
for POR) 


EXT_RSTN_FLAG [10] 1’ho EXT_RSTN_FLAG set when 
EXT_RSTN active > 50ms, clear it 
by writing bit[3] of 
POR_SRC_FLAG_CLR 

CHGR_INT_FLAG Tho CHGR_INT_FLAG set when 
CHGR_INT active > 1s, clear it by 
writing bit[2] of 
POR_SRC_FLAG_CLR 
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PB_INT2_ FLAG PB_INT2_FLAG set when 
PB_INT2 active > 1s, clear it by 
writing bit[1] of 
POR_SRC_FLAG_CLR 

PB_INT_FLAG PB_INT_FLAG set when PB_INT 
active > 1s, clear it by writing bit[0] 
of POR_SRC_FLAG_CLR 

ALARM_INT_SET ALARM_INT_SET set when 
ALARM_INT assert, clear by 
system power down. 

CHGR_INT_1s_ set CHGR_INT_1s_set set when 
CHGR_INT assert >1s, clear by 
system power down. 


PB_INT2_1s set PB_INT2_1s_set set when 
PB_INT2 assert >1s, clear by 
system power down. 

PB_INT2_debc PB_INT2_debc set when PB_INT2 
assert >50ms, clear by PB_INT2 
de-assert. 

PB_INT_1s_set PB_INT_1s_set set when PB_INT 
assert more than1s, clear by 
system power down. 


PB_INT_debc PB_INT_debc set when PB_INT 


CHGR_INT_debc CHGR_INT_debc set when 
CHGR_INT assert >50ms, clear by 
CHGR_INT de-assert. 


assert >50ms, clear by PB_INT 
de-assert. 


6.10.1.42 POR_SRC_FLAG_CLR 


Description: Power reset source debug 
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POR_SRC_FLAG_C 


0x00A4 Power on Reset source flag clear(reset 0x0000_0000) 
Pa EIEN EI 


Boo 


| Type | 


Reserved 
Type 


Type | Reset | Description 
Value 


Ext_rstn_flag_rst [3] WO | 1’b0 Write 1’b1 to this bit will reset 
ext_rstn_flag. 

Chgr_int_flag_rst [2] WO | 1’b0 Write 1’b1 to this bit will reset 
chgr_int_flag. 

Pbint2_flag_rst [1] WO | 1’b0 Write 1’b1 to this bit will reset 
pbint2_flag. 


Pbint_flag_rst oa | wo 1’b0 Write 1’b1 to this bit will reset pbint_flag. 


6.10.1.43 HW_REBOOT_CTRL 


Description: Hardware reboot control register. 
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HW_REBOOT_CTR 


0x00A8 Hardware reboot control register (reset 0x0000_0100) 
BESS EEE 


Boo 


| Type | 


Reserved 


pbint_hw_pd_threshol | pbint_hw_pd_threshol 


d rst d_set 


Type | Reset | Description 
Value 


1: Hardware reboot enable. 


0: Hardware reboot disable. 


pbint_6s_flag_clr Set this bit will clear pbint_6s_flag to 0. 


-C Tr 


pbint_hw_pd_threshold_rst fa lai a 


pbint_hw_pd_threshold_set | [2:0] E 


lf PBINT has been pressed over 
(pbint_hw_pd_threshold+1)S, this bit 
will be set. This bit can only be cleared 
by pbint_6s_flag_clr. 


Set each bit will reset relative bit of 
pbint_hw_pd_threshold to 0. 


Press PBINT for 
(pbint_hw_pd_threshold+1)S, 
hardware will reboot system. 

By default, press PBINT for 6S will 
reboot system. 


0: 18; 
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1: 2S; 


5: 6S; 

6: 7S; 

7: 8S; 

Set each bit will set relative bit of 
pbint_hw_pd_threshold to 1. 


6.10.1.44 DCDCARM_CTRLO 
Description: DCDCARM control 


0x00AC DCDCARM control (reset 0x0000_ 0000) DCDCARM_CTRLO 


acae e e A E 


Boo 


DCDCARM_CTL_R 
erve | DCDCARM_CTL 
ST 


Type | Reset | Description 
Value 
DCDCARM_ FRECUT _RST | [15] Set this bit will reset 
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DCDCARM_FRECUT to 0. This bit 
has higher priority than 
DCDCARM_FRECUT. 


DCDCARM_FRECUT DCDC ARM Frequency half-cut 
enable(default 0) 
0: 1.5~2Mhz 
1: 0.75~1Mhz 


Set this bit will set 
DCDCARM_FRECUT to 1. 


DCDCARM_PFM_RST Set this bit will reset 
DCDCARM_PFM to 0. This bit has 
higher priority than 
DCDCARM_PFM. 

Set this bit will set DCDCARM_PFM 
to 1. 


DCDCARM_PFM DCDC ARM PFM mode disable 
(default 0) 
0: PFM mode enable 
1: PFM mode disable 
Set this bit will set DCDCARM_PFM 
to 1. 


DCDCARM_DCM_RST Set this bit will reset 
DCDCARM_DCM to 0. This bit has 
higher priority than 
DCDCARM_DCM. 


DCDCARM_DCM DCM/CCM ARM control (default 0) 
0: DCM Mode 
1: CCM mode 
Set this bit will set DCDCARM_DCM 
to 1. 


DCDCARM_DEDT_EN_RST Set this bit will reset 
DCDCARM_DEDT_EN to 0. This bit 
has higher priority than 
DCDCARM_DEDT_EN. 


DCDCARM_DEDT_EN DCDC ARM decrease dead-time 
enable, 


High effective (default 0) 
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Set this bit will set 
DCDCARM_DEDT_EN to 1. 
fm [ro [ie [reso 


es [6:4] R/W | 3’hO Set each bit will reset relative bit of 
DCDCARM_CTL to 0. 


Oooo i e efe peee 


DCDCARM_CTL [2:0] R/W | 3’hO DC-DC ARM converter control bits 
000: 1.1V 
001: 0.7V 
010: 0.8V 
011: 0.9V 
100: 1.0V 
101: 0.65V 
110: 1.2V(default) 
111:1.3V 
Set each bit will set relative bit of 
DCDCARM_CTL to 1. 
RTC domain register default is 
3’b110. 


6.10.1.45 DCDCARM_CTRL1 
Description: DCDCARM control 
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0x00B0 DCDCARM control (reset 0x0000_0000) DCDCARM_CTRL1 


(te ee es es eae oe ee) 


Boo ea 


Type | 


DCDCARM_ PDRSLOW 
DCDCARM_PDRSLOW = Reserved Reserved 
_RST 


d Name Type | Reset | Description 
Value 


DCDCARM_PDRSLOW _RST | [15:12] | R/W | #h0 Set each bit will reset relative bit of 
DCDCARM_PDRSLOW to 0. 


DCDCARM_PDRSLOW [11:8] | RAW | 4ho DCDC ARM EMI control bits. 
<3:2> reserved; <1:0> for 
pre-driver strength control. 
(default 0000) 

Set each bit will set relative bit of 
DCDCARM_PDRSLOW to 1. 


DCDCARM_CL_CTRL_RST | [7] R/W | 1’°hO Set this bit will reset DCDCARM_ 
CL_CTRL to 0. 
DCDCARM_ CL_CTRL te) | Rw | rho | DCDC ARM Current limit control 
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Default 0 


Set this bit will set DCDCARM_ 
CL_CTRL to 1. 


oo i feofeo pee 


DCDCARM_OSCSYCEN_SW R/W | 1’h0 DCDC ARM external clock enable 
(default 0) 
0: external clock disable 
1:external clock enable 


6.10.1.46 DCDCARM_CTRL2 
Description: DCDCARM control 


0x00B4 DCDCARM control (reset 0x0000_0C00) DCDCARM_CTRL2 


es a a aie 


Reserved 
Type 


EAEE i a ESE 


DCDCARM_ DCDCARM_RESER 


DCDCARM_OSCSYC_DIV Reserved 


RESERVER _RST VER 


ra [ox [ee] Reon oeer 
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— 
a ns 


DCDCARM_OSCSYCEN_HW_EN | [14] R/W DCDCARM_OSCSYCEN 
controlled : 
1: by hardware itself 
0: by 
DCDCARM_OSCSYCEN_SW 


DCDCARM_OSCSYC_DIV_EN [13] R/W | 1’hO Enable the division of CLK26M 
to generate 
DCDCARM_OSCSYC 


DCDCARM_OSCSYC_DIV [12:8] | R/W | 5’hC DCDCARM_OSCSYC ‘s 
division factor from CLK26M 


a RESERVER _RST [5:3] R/W PRO _ each bit will reset relative 
bit of DCDCARM_RESERVER 
to 0. 


DCDCARM_RESERVER [2:0] R/W | 3’hO DCDCARM ESERVER bits 
(default 000) 
Set each bit will set relative bit 
of DCDCARM_RESERVER to 
1. 


6.10.1.47 DCDCARM_CTRL_CAL 


Description: DCDCARM calibration control 
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DCDCARM_CTRL_ 
0x00B8 DCDCARM calibration control(reset 0x0000_0000) 


Pe [== a] [a [= [ele To ap 


Boo 


| Type | 


| Resened | DCDCARM_CAL_RST | Reseved | DCDCARM_CAL 


n pe 
Reset 


d Name Type | Reset | Description 
Value 


DCDCARM_CAL_RST [12:8] | R/W | 5’hO Set each bit will reset relative bit of 
DCDCARM_CAL to 0. 


es pe e pee E 


DCDCARM_CAL [4:0] R/W | 5’hO DCDCARM calibration control bits, 
(default 00000) Small adjust 
voltage: 100/32 mv 
Set each bit will set relative bit of 
DCDCARM_CAL to 1. 


6.10.1.48 DCDCMEM_CTRLO 
Description: DCDCMEM control 
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0x00BC DCDCMEM control (reset 0x0000_0000) DCDCMEM_CTRLO 


Posies ee es eee alee ee 


Boo 


DCDCMEM DCDCMEM 
Reserved Reserved 
- CTL RST 


d Name Type | Reset | Description 
Value 


DCDCMEM_FRECUT_RST | [15] R/W | 1’hO Set this bit will reset 
DCDCMEM_FRECUT to 0. This bit 
has higher priority than 
DCDCMEM_FRECUT. 


DCDCMEM_FRECUT [14] R/W | 1’hO DCDC MEM Frequency half-cut 
enable(default 0) 
0: 1.5~2Mhz 
1: 0.75~1Mhz 
Set this bit will set 
DCDCMEM_FRECUT to 1. 


DCDCMEM_PFM_RST [13] R/W | 1’hO Set this bit will reset DCDCMEM__ 
PFM to 0. This bit has higher 
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E E | _ priority than DCDCMEM_PFM, 


DCDCMEM_PFM [12] DCDC MEM PFM mode disable 
(default 0) 
0: PFM mode enable 
1: PFM mode disable 
Set this bit will set DCDCMEM __ 
PFM to 1. 


DCDCMEM_DCM_RST Set this bit will reset 
DCDCMEM_DCM to 0. This bit has 
higher priority than 
DCDCMEM_DCM. 


DCDCMEM_DCM [10] DCM/CCM MEM control (default 
0) 
0: DCM Mode 
1: CCM mode 
Set this bit will set 
DCDCMEM_DCM to 1. 


DCDCMEM_DEDT_EN_RST Set this bit will reset 
DCDCMEM_DEDTEN to 0. This bit 


has higher priority than 
DCDCMEM_DEDT_EN. 


DCDCMEM_DEDT_EN DCDC MEM decrease dead-time 
enable, 


High effective (default 0) 


Set this bit will set 
DCDCMEM_DEDTEN to 1. 


ee 
DCDCMEM_CTL_40NM_RST | [5:4] R/W | 2h0 Set each bit will reset relative bit of 
DCDCMEM_CTL_40NM to 0. 


—— ppp 


DCDCMEM_CTL_40NM [1:0] R/W DC-DC MEM converter control bits 
DDR2 application 
00: 1.2V(default) 
01: 1.1V 
10: 1.3V 
11: 1.4V 
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DDR1 application 


00: 1.8V(default) 

01: 1.7V 

10: 1.9V 

11:2.V 

Set each bit will set relative bit of 
DCDCMEM_CTL_40NM to 1. 
RTC domain register default is 
2’b0. 


6.10.1.49 DCDCMEM_CTRL1 
Description: DCDCMEM control 


0x00C0 DCDCMEM control (reset 0x0000_0000) DCDCMEM_CTRL1 


A ee es a ee ee ed 


ea on 


Ee Ae ES ea 
DC 


DCDCMEM_ PDRSLOW 


DCDCMEM_PDRSLOW = E Reserve Reserved 
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DCDCMEM_PDRSLOW_RST | [15:12] | R/W Set each bit will reset relative bit 


of DCDCMEM_PDRSLOW to 0. 


DCDCMEM_PDRSLOW DCDC MEM EMI control bits. 
<3:2> reserved; <1:0> for 
pre-driver strength control. 


(default 0000) 


Set each bit will set relative bit of 
DCDCMEM_PDRSLOW to 1. 


DCDCMEM_CL_CTRL_RST Set this bit will reset 
DCDCMEM_CL_CTRL to 0. This 
bit has higher priority than 
DCDCMEM_CL_CTRL. 

z DCDC MEM Current limit control 


bits 
Default 0 


Reserved 


DCDC MEM external clock enable 
(default 0) 


ee 


DCDCMEM_OSCSYCEN_SW 


R/W 
DCDCMEM_CL_CTRL R/W 
R/W 


0: external clock disable 


1:external clock enable 


6.10.1.50 DCDCMEM_CTRL2 
Description: DCDCMEM control 
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0x00C4 DCDCMEM control (reset 0x0000_0C00) DCDCMEM_CTRL2 


[5 a er eV ss eee es) 


re 


| Type | 


cie Mee e EE 


DCDCMEM_ DCDCMEM_RESER 
DCDCMEM_OSCSYC_DIV Reserved 
RESERVER _RST VER 


Name Type | Reset | Description 
Value 


DCDCMEM_OSCSYCEN_HW_E [14] R/W | 1’b0 DCDCMEM_OSCSYCEN 

N controlled : 
1: by hardware itself 
0: by 
DCDCMEM_OSCSYCEN_S 
W 


DCDCMEM_OSCSYC_DIV_EN [13] R/W | 1’hO Enable the division of 
CLK26M to generate 
DCDCMEM_OSCSYC 

DCDCMEM_OSCSYC_DIV [12:8] R/W | 5’hC DCDCMEM_OSCSYC ‘s 
division factor from CLK26M 
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Oooo i p pe pe pee S 


DCDCMEM_ RESERVER _RST [5:3] R/W | 3'h0 Set each bit will reset relative 
bit of 
DCDCMEM_RESERVER to 0. 
This register has higher 
priority than 
DCDCMEM_RESERVER. 


DCDCMEM_RESERVER [2:0] R/W | 3’hO DCDC MEM RESERVER bits 
(default 000) 
Set each bit will set relative bit 
of DCDCMEM_RESERVER to 
1. 


6.10.1.51 DCDCMEM_CTRL_CAL 
Description: DCDCMEM calibration control 


DCDCMEM_CTRL_ 
0x00C8 DCDCMEM calibration control(reset 0x0000_0000) 


Pe [a [= [= a [= [a [= [= [= [oleae 


Reserved 


t 


Name Reserved | CAL_ Reserved DCDCMEM_CAL 
Type R/W 


d Name Type | Reset | Description 
Value 


DCDCMEM_CAL_RST [12:8] | R/W | 5’hO Set each bit will reset relative bit of 
DCDCMEM CAL to 0. This register 
has higher priority than 
DCDCMEM_CAL. 
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se res 


DCDCMEM_CAL [4:0] R/W | 5’hO DCDC MEM calibration control bits, 
(default 00000) Small adjust 
voltage: 100/32 mv 
Set each bit will set relative bit of 
DCDCMEM CAL to 1. 


6.10.1.52 DDR2_BUF_CTRLO_DS 


Description: DDR2 Buffer control in deep sleep. 


DCDC2_BUF_CTRL 
0_DS 


Eaa E ed ee eg ed eee) 


Boo a 


| Type | 


DDR2_BUF 
DDR2_BUF DDR2_BUF DDR2_BUF DDR2_BUF DDR2_BUF DDR2_BUF DDR2_BUF 
CHNS_DS 
E CHNS_DS CHNS rst CHNS _S_DS_rst _S_ DS _S_rst 
_rst 


0x00CC DDR2 Buffer control in deep sleep(reset 0x0000_0000) 


Type | Reset | Description 
Value 


[31:16] Ea 16h00 [Reserved = 


Do AE BUF_CHNS_DS rst [15:14] | R/W a each bit will reset relative bit of 
DDR2_BUF_CHNS_DS to 0. This 
register has higher priority than 
DDR2_BUF_CHNS _DS. 

DDR2_BUF_CHNS_DS [13:12] | R/W DDR2 buffer channel select control 
bits under deep sleep 
00: OP buffer channel (default) 
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01:100K/100K serial channel 
1X:5K/5K serial channel 

Set this bit will set 
DDR2_BUF_CHNS_DS to 1. 
Set each bit will set relative bit of 
DDR2_BUF_CHNS_DS to 1. 


DDR2_BUF_CHNS rst [11:10] | R/W | 2’h0 Set each bit will reset relative bit of 
DDR2_BUF_CHNS to 0. This 
register has higher priority than 
DDR2_BUF_CHNS. 


DDR2_BUF_CHNS R/W | 2’h0 DDR2 buffer channel select control 
bits 
00: OP buffer channe! (default) 
01:100K/100K serial channel 
1X:5K/5K serial channel 
Set this bit will set 
DDR2_BUF_CHNS to 1. 
Set each bit will set relative bit of 
DDR2_BUF_CHNS to 1. 


DDR2_BUF_S_DS rst [7:6] R/W | 2’hO Set each bit will reset relative bit of 
DDR2_BUF_S _ DS to 0. This 
register has higher priority than 
DDR2_BUF_S DS. 


DDR2_BUF_S_DS [5:4] R/W | 2’h0 DDR2 buffer quiescent current 
under deep sleep 
00:4~5uA 
01:6~7uA 
10:11~13uA 
11:20~24uA (default) 
Set each bit will set relative bit of 
DDR2_BUF_S_DS to 1. 
Set each bit will set relative bit of 
DDR2_BUF_S_DS to 1. 


DDR2_BUF_S rst [3:2] R/W | 2’h0 Set each bit will reset relative bit of 
DDR2_BUF_S to 0. This register 
has higher priority than 
DDR2_BUF_S. 
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DDR2_BUF_S [1:0] R/W | 2’h0 DDR2 buffer quiescent current 
normally 
00:4~5uA 
01:6~7uA 
10:11~13uA 
11:20~24uA (default) 
Set each bit will set relative bit of 
DDR2_BUF_S to 1. 


6.10.1.53 DDR2_BUF_CTRL1_DS 


Description: DDR2 Buffer control in deep sleep. 


DDR2 Buffer control in deep sleep(reset DCDC2_BUF_CTRL 
0x0000_0000) 1_DS 


Ae a a ee ee ee 


MO ae 


| Type | 


0x00D0 


Name Reserved £ 
Type 


Type | Reset | Description 
Value 
DDR2_BUF_PD_HW_rst Set this bit will reset 
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DDR2_BUF_PD_HW to 0. This bit 
has higher priority than 
DDR2_BUF_PD_HW. 


DDR2_BUF_PD_HW 1’b1: VMEM/2 power will be shut 
down under DDR1 mode; and open 
under DDR2 mode by hardware 
automatically.(default) 
1’b0: VMEM/2 power will be totally 
controlled by software by writing bit 
[6]: DDR2_BUF_PD. 

Set this bit will set 
DDR2_BUF_PD_HW io 1. 


DDR2_BUF_PD_rst Set this bit will reset 
DDR2_BUF_PD to 0. This bit has 
higher priority than DDR2_BUF_PD. 

DDR2_BUF_PD DDR2 buffer (VMEM/2) power 
down, High effective. 

Set this bit will set DDR2_BUF_PD 
to 1. 


6.10.1.54 EFS_PROT 


Description: Efuse control register write protect 
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Ef I regi i t t 
0x00D4 use control register write protect (rese EFS PROT 
0x0000_0000) 


Ea eS ea es een ee 


Boo 


| Type | 


Name ana_efs_wd 5 
Type 


Type | Reset | Description 
Vaiue 


ana_efs_wd [15:1] | WO | 15°hO | Write 16’nhC686 to EFS_PROT[15:0] 
will set ana_efs_prot to 1; write 
other value to this register will reset 
ana_efs_prot to 0. 


ana_efs_prot R/W Efuse control register write protect, 
EFS _CTRL register can only be 
written when ana_efs_prot=1. 
Write 16’hC686 to EFS_PROT[15:0] 
will set ana_efs_prot to 1; write 
other value to this register will reset 
ana_efs_prot to 0. 


6.10.1.55 EFS_CTRL 


Description: Efuse control register 
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0x00D8 Efuse control register (reset 0x0000_0000) EFS_CTRL 


eee ee es a eas ee ee ae) 


Boo 


| Type | 


Name Reserved 
Type 
Type | Reset | Description 
Vaiue 


efs_2p5v_pwr_on to, | Rw farho | Efuse 2.5V power on. 


6.10.1.56 DCDCLDO_CTRLO 
Description: DCDCLDO control 
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0x00DC DCDCLDO control (reset 0x0000_0000) DCDCLDO_CTRLO 


ee a ee ee ee eee) 


Boo 


| Type | 


= DCDCLDO_CTL_R 
erve DCDCLDO_CTL 
ST 


Type | Rw | Rw Rw | Feu | Feo | aw | 


Type | Reset | Description 
Value 


[31:14] CAK 18°hO [Reserved 


DCDCLDO_FRECUT _RST EN R/W Set this bit will reset 
DCDCLDO_FRECUT to 0. This bit 
has higher priority than 
DCDCLDO_FRECUT. 


DCDCLDO_FRECUT [14] R/W DCDC LDO Frequency half-cut 
enable(default 0) 
0: 1.5~2Mhz 
1: 0.75~1Mhz 
Set this bit will set 
DCDCLDO_FRECUT to 1. 
DCDCLDO_ PFM _RST Set this bit will reset 
DCDCLDO_PFM to 0. This bit has 
higher priority than 
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DCDCLDO_PFM. 
Set this bit will set DCDCLDO_PFM 


DCDCLDO_PFM DCDC LDO PFM mode disable 


(default 0) 

0: PFM mode enable 

1: PFM mode disable 

Set this bit will set DCDCLDO_PFM 


DCDCLDO_ DCM _RST Set this bit will reset 


DCDCLDO_DCM to 0. This bit has 


higher priority than 
DCDCLDO_DCM. 


T DCM/CCM LDO control (default 0) 
0: DCM Mode 
1: CCM mode 
Set this bit will set DCDCLDO_DCM 


ho 
ho 
ho 
ho 
ho 
3’hO 


DCDCLDO_DCM 


DCDCLDO_DEDT_EN_RST Set this bit will reset 
DCDCLDO_DEDT_EN to 0. This bit 
has higher priority than 


DCDCLDO_DEDT_EN. 


DCDC LDO decrease dead-time 
enable, 


DCDCLDO_DEDT_EN 


High effective (default 0) 


Set this bit will set 
DCDCLDO_DEDT_EN to 1. 


OE m efje peee 


DCDCLDO_CTL_RST [6:4] R/W Set each bit will reset relative bit of 
DCDCLDO CTL to 0. 


Oooo i p efje pee 


DCDCLDO_CTL [2:0] R/W | 3’hO DC-DC LDO converter control bits 
000: 2.2V (default) 
001: 1.8V 
010: 1.9V 
011: 2.0V 
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100: 2.1 

101: 2.3V 
110: 2.4V 
111: 2.5V 


Set each bit will set relative bit of 
DCDCLDO CTL to 1. 


RTC domain register default is 3’b0. 


6.10.1.57 DCDCLDO_CTRL1 
Description: DCDCLDO control 


0x00E0 DCDCLDO control (reset 0x0000_0000) DCDCLDO_CTRL1 


[Rs (eso e es [ee] eae ye 9) 


ea 
RO 


DCDCLDO_ PDRSLOW 
_RST 


DCDCLDO_PDRSLOW NA Reserved Reserved 


jaw |e 


ENS 


Type | Reset | Description 
Value 
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DCDCLDO_ PDRSLOW _RST Set each bit will reset relative bit of 
DCDCLDO_PDRSLOW to 0. 


DCDCLDO_PDRSLOW DCDC LDO EMI control bits. 
<3:2> reserved; <1:0> for 
pre-driver strength control. 
(default 0000) 

Set each bit will set relative bit of 
DCDCLDO_PDRSLOW to 1. 


DCDCLDO_ CL_CTRL _RST Set this bit will reset DCDCLDO_ 
CL_CTRL to 0. 


DCDCLDO_ CL_CTRL DCDC LDO Current limit control 
bits 
Default 0 
Set this bit will set DCDCLDO_ 
CL_CTRL to 1. 


Reseved 


DCDCLDO_OSCSYCEN_ SW DCDC LDO external clock enable 
(default 0) 


0: external clock disable 


1:external clock enable 


6.10.1.58 DCDCLDO_CTRL2 
Description: DCDCLDO control 
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0x00E4 DCDCLDO control (reset 0x0000_0C00) DCDCLDO_CTRL2 


ED Sie ae eae ee eee es) 


BOO D 


| Type | 


BS E ES a Ee 


DCDCLDO_ DCDCLDO_RESER 
DCDCLDO_OSCSYC_DIV Reserved 
RESERVER _RST VER 


Name Type | Reset | Description 
Value 


DCDCLDO_OSCSYCEN_HW_EN | [14] R/W | 1’bO DCDCLDO_OSCSYCEN 
controlled : 
1: by hardware itself 
0: by 
DCDCLDO_OSCSYCEN_SW 
DCDCLDO_OSCSYC_DIV_EN [13] R/W | 1’hO Enable the division of CLK26M 
to generate 
DCDCLDO_OSCSYC 
DCDCLDO_OSCSYC_DIV [12:8] | R/W DCDCLDO_OSCSYC ‘s 
division factor from CLK26M 


eee RESERVER _RST = each bit will reset relative 
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to 0. 


DCDCLDO_RESERVER [2:0] R/W | 3’hO DCDCLDO ESERVER bits 
(default 000) 
Set each bit will set relative bit 
of DCDCLDO_RESERVER to 
1. 


6.10.1.59 DCDCLDO_CTRL_CAL 
Description: DCDCLDO calibration control 


DCDCLDO_CTRL_C 
0x00E8 DCDCLDO calibration control(reset 0x0000_0000) 


(GN CREE 


Reserved 
Type 


Reserved DCDCLDO_CAL_RST DCDCLDO_CAL 


Type | Reset | Description 
Value 


[31:13] Car 19'h0 [Reserved =| 


CX CAL_RST [12:8] | R/W E each bit will reset relative bit of 
DCDCLDO_CAL to 0. 


pS CAL [4:0] R/W DCDCLDO calibration control fess 
(default 00000) Small adjust 
voltage: 100/32 mv 
Set each bit will set relative bit of 
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SO ee S 


6.10.1.60 AFUSE_CTRL 


Description: Adie laser fuse control 


0x00EC Adie laser fuse control (reset 0x0000_0004) AFUSE_CTRL 


Eae eee de es ee 


Boo 


| Type | 


AFUSE_RD_DLY_PROT $ AFUSE_RD_DLY 


Type | Reset | Description 
Value 


AFUSE_RD_DLY_PROT | [15:8] | WO |8'h0 If E wants to change 
AFUSE_RD_DLY value, bit [15:8] of ADI 
write data must be 8’ha2; else, 
AFUSE_RD_DLY will not be changed. 
For example software want to change 
AFUSE_RD_DLY to 6, software must 
write this register with 16’ha206, other 
value will be neglected. 


AFUSE_RD_REQ R/W Software write 1 to this bit to issue an 
afuse read request, and polling this bit, 
this bit will be cleared to 0 when 
Afuse_out data successfully sampled 
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into AFUSE_OUT_LOW and 
AFUSE_OUT_HIGH register in the 
following, then software can read back. 


AFUSE_RD_DLY R/W | 7’h4 Read Afuse_out[31:0] AFUSE_RD_DLY 
ADI_SCLK(APBCLK) clock cycles after 
Afuse_enable assert. 
ADI_SCLK highest frequency is 38.4M, 
lower frequency such as 25.6M or 19.2M 
can be configured by software. 


6.10.1.61 AFUSE_OUT_LOW 


Description: Adie laser fuse output data low 16 bit 


Adie | f tput data low 16 bit t 
0x00F0 die laser fuse output data low its(rese AFUSE_OUT_LOW 
0x0000_ 0000) 


[Pec |e |e) ee ee eee Sue ee) 


Boo 


| Type | 


pg AFUSE_OUT_LOW 


Na Type | Reset | Description 
Value 
AFUSE_OUT_LOW [15: 0] Ro | 16’hO | Adie laser fuse output data low 16 bits 


V.1.0 Spreaatrum Communications, Inc., Confidential and Proprietary 370 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


6.10.1.62 AFUSE_OUT_HIGH 
Description: Adie laser fuse output data high 16 bit 


Adie laser fuse output data high 16 bits(reset 
0x0000_0000) 


mae a a se 


Reserved 
Type 


0x00F4 AFUSE_OUT_HIGH 


pep mm AFUSE_OUT_HIGH 


tpef S 


Na Type | Reset | Description 
Value 
AFUSE_OUT_HIGH [45:0] RO | 16’hO | Adie laser fuse output data high 16 bits 


6.10.1.63 CHIP_ID_LOW 
Description: SC2712 chip ID low 16 bits 
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0x00F8 $C2712 chip ID low 16 bits(reset 0x0000_A000) CHIP_ID LOW 


ie ea ee T 


Boo 


| Type 


= CHIP_ID_LOW 


Type | Reset Description 
Value 


[31:16] [RO 16’h0 [Reserved 
ar [15: 0] [RO 16’hA000 = E chip ID low 16 bits 


6.10.1.64 CHIP_ID_HIGH 
Description: SC2712 chip ID high 16 bits 
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0x00FC $C2712 chip ID high 16 bits(reset 0x0000_8820) CHIP_ID_HIGH 


(eR eee eee ee eles) 


Boo 


Type | 


CHIP_ID_HIGH 


Type | Reset Description 
Value 


[31:16] Ro | 16’hO [Reseved 
RE [15:0] Ro | 16’h8820 SS a chip ID high 16 bits 


6.10.2 ARM Side-2 
ARM Base Address-1: 0x4200_ 0580 


Table 1-3 Analog Die ARM Global Register-section2 


gae Description 
Address 


LDO_TRIMO LDO TRIM value register 0 


LDO_TRIM1 LDO TRIM value register 1 


LDO_TRIM2 LDO TRIM value register 2 


LDO_TRIM3 LDO TRIM value register 3 
LDO_TRIM4 LDO TRIM value register 4 
LDO_TRIM5 LDO TRIM value registe 5 
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Description 
0x18 LDO_TRIM6 LDO TRIM value register 6 
LDO_TRIM7 LDO TRIM value register 7 


6.10.2.1 LDO_TRIMO 
Description: LDO TRIM value register 0 


0x0000 LDO TRIM value register 0 (reset 0x0000_0000) LDO_TRIMO 


ee e eed a) 


Boo 


Type | Reset | Description 
Value 


Sa EE 19’hO [Reserved = 
oo 
CC 
moe fea [awfe@ | y S 
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6.10.2.2 LDO_TRIM1 
Description: LDO TRIM value register 1 


0x0004 LDO TRIM value register 1 (reset 0x0000_0000) LDO_TRIM1 


E esd ea ee a ee eae ee 


Boo 


| Type | 


Reserved TRIM_ VDD25 Reserved TRIM_ VDD3V 


Type | Reset | Description 
Value 


E ERR 19°hO Reseved 
a 
~ apeje 
mow pa we 


6.10.2.3 LDO_TRIM2 


Description: LDO TRIM value register 2 
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0x0008 LDO TRIM value register 2 (reset 0x0000_0000) LDO_TRIM2 


ese ees es ee a eee) 


Boo 


| Type | 


Reserved TRIM_ DVDD18 Reserved TRIM_ SDO 


Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 
Rese 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
t 


Type | Reset | Description 
Value 


o oe o eee E 
S [ 
a 
fans [ear jaw [oo | 


6.10.2.4 LDO_TRIM3 
Description: LDO TRIM value register 3 
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0x000C LDO TRIM value register 3 (reset 0x0000_0000) LDO_TRIM3 


ies ees ees ee a eee) 


Boo 


| Type | 


Reserved TRIM_ SD1 Reserved TRIM_ SD3 


Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 
Rese 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
t 


Type | Reset | Description 
Value 


O poe po eee E 
wo ea o 
a 
fans [ear jaw [oo | 


6.10.2.5 LDO_TRIM4 
Description: LDO TRIM value register 4 
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0x0010 LDO TRIM value register 4 (reset 0x0000_0000) LDO_TRIM4 


ieee es ese a ee es) 


Boo 


| Type | 


Reserved TRIM_VSIM Reserved TRIM_USB 


Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 
Rese 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
t 


Type | Reset | Description 
Value 


O oe o ee E 
wo fe aw [ne | 
CC 
famosa jaw [oo [ 


6.10.2.6 LDO_TRIM5 
Description: LDO TRIM value register 5 
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0x0014 LDO TRIM value register 5 (reset 0x0000_0000) LDO_TRIM5 


ese ees ees ee a ee) 


Boo 


| Type | 


Reserved TRIM_RF Reserved TRIM_ABB 


Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 
Rese 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
t 


Type | Reset | Description 
Value 


Oo oe o eee E 
Fare [vee aw [ne | 
CC 
Fame [ear jaw [oo | 


6.10.2.7 LDO_TRIM6 
Description: LDO TRIM value register 6 


V.1.0 Spreaatrum Communications, Inc., Confidential and Proprietary 379 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


0x0018 LDO TRIM value register 6 (reset 0x0000_0000) LDO_TRIM6 


ieee es ees ee a eee) 


Boo 


| Type | 


Reserved TRIM_CAMA Reserved TRIM_CAMCORE 


Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 
Rese 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
t 


Type | Reset | Description 
Value 


O oe o eee E 
S [ 
a 
e jaw [oo | 


6.10.2.8 LDO_TRIM7 
Description: LDO TRIM value register 7 
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0x001C LDO TRIM value register 7 (reset 0x0000_0000) LDO_TRIM7 


ese ees ees ee a eee) 


Boo 


| Type | 


Reserved TRIM_CAMIO Reserved TRIM_CAMMOT 


Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 
Rese 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
t 


Type | Reset | Description 
Value 


O oe o ee 
wmo feo 
a 
C | 


6.10.2.9 LDO_TRIM8 
Description: LDO TRIM value register 8 
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0x0020 LDO TRIM value register 8 (reset 0x0000_0000) LDO_TRIM8 


ae ees ese a eee) 


Boo 


| Type | 


Reserved TRIM_CMMB1 V2 Reserved TRIM_CMMB1V8 


Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 
Rese 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
t 


Type | Reset | Description 
Value 


O poe o eee E 
S [ 
a 
Famccmene [wor jaw [oe | 


6.10.2.10 LDO_TRIM_SEL 
Description: LDO TRIM select register 
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0x0024 LDO TRIM select register (reset 0x0000_0000) LDO_TRIM_SEL 


a e e e ee) 


Boo 


| Type | 


Reserved LDO_TRIM_SEL 


R/W | RW | RW | RW | RW | RW | RW | RW | R/W 
0 0 0 0 0 0 0 0 0 


Type | Reset | Description 
Value 


LDO_TRIM_SEL R/W | 9’hO fey o o TRIM CONTROL BITS; 
LDO_TRIM_SEL<1:0> 
00: RF/ABB/CAMA cal disable (default) 
01: LDO RF cal enable; 
10:LDO ABB cal enable 
11: LDO CAMA cal enable; 
LDO_TRIM_SEL<5:2> 
0XXX: LDO VDD3V/VDD28/VDDSIMO/ 
VDDSIM1/CAMMOT/SD0/USB/DVDD18/VDD25 
disable; 
0000: default 
1000: LDO VDD3V cal enable; 
1001: LDO VDD28 cal enable 
1010: LDO VDDSIMO/VDDSIM1 cal enable; 
1011: LDO CAMMOT cal enable; 
1100: LDO SDO cal enable; 
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1101:LDO USB cal enable; 
1110:LDO DVDD18 cal enable; 
1111:LDO VDD25 cal enable; 


LDO_TRIM_SEL<8:6> 

000: LDO CAMIO/CAMCORE/ 
CMMB1V2/CMMB1V8/VDD1V8/ 
VDDSD1/VDDSD3 cal disable (default) 


001: LDO CAMIO cal enable; 
010: LDO CAMCORE cal enable; 
011: LDO CMMB1V2 cal enable; 
100: LDO CMMB1V8 cal enable; 
101: LDO VDD1V8 cal enable; 
110: LDO VDDSD1 cal enable; 
111: LDO VDDSD3 cal enable 


6.10.3 DSP Side 
DSP Base Address: 0x007F_0500 


O Fep 
Description 
Address 


BURST_ON GSM burst on from ADI 
GSM_TXPD GSM TXPD from ADI 
GSM_RXPD GSM RXPD from ADI 


0x0C TD_TXPD TD TXPD from ADI 
0x10 TD_RXPD TD RXPD from ADI 


AFCDAC_D RFT AFCDAC 12-bit data 


Audio clock control and soft rest 
0x18 DSP_AUD_CLK_RST 
control 


TDAPCDAC power down (Actually 
used for TDAPCDAC_PD) 


TDAPCDAC_PD 


TDAPCDAC 16-bit data (Actually 


TDAPCDAC_D 
used for TDAPCDAC_D) 
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=” Description 

0x24 APB_DSP_RST APB slave DSP soft reset 
0x28 DSP_CTRL DSP global control 

0x38 GSM_ ABI_CTRL3 ABI calibration reset high delay 
0x3C GSM_ ABI_CTRL4 ABI calibration start high delay 
ABI calibration start low delay 
0x4C GSM_ ABI_CTRL8 ABI reset low delay 

0x50 GSM_TX_CTRL GSM TX control 


AFCDAC_CTRL AFCDAC control 
GSMTX_RC_CTRL GSMTX RC ctontrol 


6.10.3.1 BURST_ON 


Description: Burst on signal passed by ADI from digital die 
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Burst ignal d by ADI f digital di t 
0x0000 urst on signal passed by rom digital die (rese BURST_ON 
0x0000_0000) 


ea ne ee ea ee ce ee E 


Boo 


| Type | 


Reserved 


| Type | 


Type | Reset | Description 
Value 


BURST_ON e O Burst on signal passed by ADI from digital 
die 


6.10.3.2 GSM_TXPD 
Description: GSM TXPD signal passed by ADI from digital die 
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GSM TXPD signal passed by ADI from digital die 
(reset 0x0000_0001) 


i sg a ea ee | 


ea 


[eS ES ea a ee a Sa 


Reserved 


GSM_TXPD 


Na Type | Reset | Description 
Value 


GSM_TXPD R/W | 1°h1 GSM TXPD signal passed by ADI from 
digital die. 


6.10.3.3 GSM_RXPD 
Description: GSM RXPD signal passed by ADI from digital die 
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M RXPD signal d by ADI f digital di 
0x0008 GS signal passed by rom digital die GSM_RXPD 
(reset 0x0000_0001) 


mae ee ee ee ce ee ee ee 


Boo 


| Type | 


Reserved 


Type | Reset | Description 
Value 


GSM_RXPD R/W | 1°h1 GSM RXPD signal passed by ADI from 
digital die. 


6.10.3.4 TD_TXPD 
Description: TD TXPD signal passed by ADI from digital die 
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TD TXPD signal ADI f igital di 
0x000C signal passed by rom digital die (reset TD_TXPD 
0x0000_0001) 


ea ee ee ea ee cee ee ee 


Boo 


| Type | 


Reserved 


| Type | 


Type | Reset | Description 
Value 


TD_TXPD R/W | 1°h1 TD TXPD signal passed by ADI from 
digital die. 


6.10.3.5 TD_RXPD 


Description: TD RXPD signal passed by ADI from digital die 
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TD RXPD signal ADI f igital di t 
0x0010 signal passed by rom digital die (rese TD_RXPD 
0x0000_0001) 


ea ee re ee ee ce ee ee el 


Boo 


| Type | 


Reserved 


| Type | 


Type | Reset | Description 
Value 


TD_RXPD R/W | 1°h1 TD RXPD signal passed by ADI from 
digital die. 


6.10.3.6 AFCDAC_D 
Description: AFCDAC data passed by ADI from digital die 
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0x0014 AFC DA digital input (reset 0x0000_ 0000) AFCDAC _D 


ean a eee eae eles) 


Boo 


| Type 


a as 


Type | Reset | Description 
Value 


[31:12] [RO 20’h0 [Reserved 


= D [11:0] 12h00 | AFCDAC data passed by ADI from e 
die 


6.10.3.7 DSP_AUD_CLK_RST 


Description: Adie Audio controller clock and reset control 
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DSP_AUD_CLK_RST control signal passed by ADI DSP_AUD_CLK_RS 
from digital die (reset 0x0000_ 0010) 


Reserved 


Type | Reset | Description 
Value 


AUD_ARM_ACC [15] 1’hO | ARM or DSP control Adie audio 
controller CLK and RST; 
1: Controlled by ARM; 
0: Controlled by DSP; 


Audrx_dsp_soft_rst [10] R/W | 1’7hO Write 1, then write 0 to this bit will 
reset Adie audio controller rx 
function. DSP side. 

Audtx_ dsp_soft_rst R/W | 1h00 Write 1, then write 0 to this bit will 
reset Adie audio controller tx 
function. DSP side. 


Aud_ dsp_soft_rst Write 1, then write 0 to this bit will 
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reset Adie audio controller. DSP side. 


Aud6m5_clk_rx_inv_dsp_en Whether Adie audio controller use 
inverse of clk_aud6m65 in rx path, 
DSP side 


1. 


Aud6m5_clk_tx_inv_dsp Whether Adie audio controller use 
inverse of clk_aud6m6 in tx path, 
DSP side 
1. No 


Yes 
Audif_clk_rx_inv_dsp_en Whether Adie use inverse of 


clk_aud6m5 to send rx data to Ddie, 
DSP side 


Audif_clk_tx_inv_dsp_en Whether Adie use inverse of 
clk_audif to sample Ddie tx data, 
DSP side 


Rtc_aud_dsp_en Audio controller 32K and 1K clock 
enable, DSP side 


0: disable 
1: enable 
Clk_aud_6m5_dsp_en Audio controller 6.5M clock enable, 
DSP side 
0: disable 


1: enable 


Clk_audif_dsp_en Audio controller Ddie-Adie interface 
26M clock enable, DSP side 


0: disable 


1: enable 


Aud_dsp_en Audio controller APB clock enable, 
DSP side 


0: disable 
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a a a a 


6.10.3.8 TDAPCDAC_PD 
Description: TDAPDAC PD signal passed by ADI from digital die 


TDAPCDAC PD signal passed by ADI from digital die 
(reset 0x0000_0001) 


EA T E 


Boo 


| Type | 


0x001C TDAPCDAC_PD 


g n 


Type | Reset | Description 
Value 


ie PD R/W sre {pees signal passed by ADI 
from digital die. 


6.10.3.9 TDAPCDAC_D 
Description: TDAPCDAC data passed by ADI from digital die 
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0x0020 TDAPC DA digital input (reset 0x0000_0000) TDAPCDAC_D 


(Mon Sa eee eee) 


Booo 


| Type 


=) TDAPCDAC_D 


Type | Reset | Description 
Value 


[31:16] [RO 16’h0 [Reserved 


e D [15:0] | R/W | 16’hO | TDAPCDAC data pes by ADI from 
digital die 


6.10.3.10 APB_DSP_RST 
Description: APB slave DSP soft reset 
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0x0024 APB slave DSP soft reset (reset 0x0000_0000) APB_DSP_RST 


Pe ea ee a eee 


Boo 


| Type | 


Reserved 


Na Type | Reset | Description 
Value 


SD_PSEUD_SRST [7] R/W | 1’hO The soft reset for RX phase detect circuit, 
high active 


a C 
coum sort ner [o [aw [oo [pornas 


6.10.3.11 DSP_CTRL 


Description: Global control by DSP 
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0x0028 Global control by DSP (reset 0x0000_0000) DSP_CTRL 


eS Sa eee eee eee) 


Boo 


Type | Reset | Description 
Value 


SD_PSEUD_EN [14] R/W RX phase detect enable: 
1: When detect negedge of RXPD, 
generate several periods of signal 
0: de-active 

CLK_26M_PSEUD_INV_EN | [13] R/W PSEUD module 26M clock inverse 
enable 

TDTXCAL_INV_EN ae TDTX calibration clock inverse 
enable 


ecos for [Rw [10 [Sai mooaimene ome 
Ce [m [pee [oe [oameseenes a 
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generation 


CLK_TDRX_EN Set this bit will enable clk_tdrx 


generation 
CLK_GSMTX_EN 
CLK_GSMRX_EN 


Set this bit will enable clk_gsmtx 
generation 


Set this bit will enable clk_gsmrx 


Di 


generation 


J 
= 


CLK_TDRXAD_EN Set this bit will enable clk_ 
generation 


CLK_COM_EN Set this bit will enable clk_com 
generation 
Note: clk_com is clock of two die’s 
communication port which is used to 
pass the GSM AD/DA data, TD 
AD/DA data, GSMAPC DA data; 


TDRX_CLK_SEL TD ADC clock source select: 
1: Select the clock generated in 
analog die; 
0: Select the clock from digital die 
through pad; 


ADI_PD_SEL GSM, TD RX/TXpower down signal 


source select: 
1: Select the signal passed from ADI 


0: Select the signal passed from PAD 


6.10.3.12 GSM_ABI_CTRLO 


Description: ABI calibration results 
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0x002C 
(S4:00600960) 


een eee ee ee aie |) 


cP 


t 


ABI calibration results (reset 0x0000_ 0000) GSM_ABILCTRLO 


Reserved BITS TUNE 
Type 


Type | Reset | Description 
Value 


131:8] | RO_| 24’h0 Reserved = 
— 17:5) [RO | sho | SS result for rxadc_bits 
TUNE [4:0] RO [sno Calibration result for rxadc_tune 


6.10.3.13 GSM_ABI_CTRLi 


Description: ABI calibration control 
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0x0030 
(S4:00600960) 


ee ee eee ee eee 


Reserved 


ABI calibration control (reset 0x0000_ 0661) GSM_ABI_CTRL1 


T 7 Do _ 


HType} o 


Type | Reset | Description 
Value 


RUN_ABILCTRL_FLOW [10] R/W 0: A4 on will not stimulus the 
rc-calibration. 
1: A4 on will stimulus the 
rc-calibration. 


OVRLREF The bits set by DSP. 

OVRREF R/W | 1’h1 0: select the DSP bit as RXADC 
control data; 
1: select the FSM bit as RXADC 
control data. 

OVR_RCTUNE 5h10 | The tune set by DSP. 

OVRRCTUNE R/W | 1’h1 0: select the DSP tune as RXTUNE 
control data; 
1: select the FSM tune as RXADC 
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o y | pe 


6.10.3.14 GSM_ABI_CTRL2 


Description: ABI calibration reset low delay 


0x0034 
(S4:00600966) 


a Fa ee ee eee 


Boo 


| Type | 


RCTUNE_RSTB_PULLDOWN_CNT 


ABI calibration reset low delay (reset 0x0000_0001) GSM_ABI_CTRL2 


| Type | 


di Description 
e 


ee M Wia 
] 


RCTUNE_RSTB_PULLDOWN__ | [15:0] | R/W | 16’h1 | When A4 is on, after 

CNT RCTUNE_RSTB_PULLDOWN __ 
CNT clock brx cycle set the 
rctune_rstb/ref_rstb to low 
voltage. 


6.10.3.15 GSM_ABI_CTRL3 


Description: ABI calibration reset high delay 


V.1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 401 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


0x0038 
(S4:00600968) 


yee) eae) eee eee ee |) 


ea 
RO 


ABI calibration reset high delay (reset 0x0000_0003) GSM_ABILCTRL3 


Type | Reset | Description 
Value 


RCTUNE_RSTB_PULLUP_CNT | [15:0] | R/W | 16’h3 | When A4 is on, after 
RCTUNE_RSTB_PULLUP_CNT 
clock brx cycle set the 
rctune_rstb/ref_rstb to high 
voltage. 


6.10.3.16 GSM_ABI_CTRL4 
Description: ABI calibration start high delay 
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0x003C 
(S4:0060096 A) 


eee) ee eee eee ie |) 


ea 
RO 


ABI calibration start high delay (reset 0x0000_0016) GSM_ABI_CTRL4 


Description 


Reserved 


When A4 is on, after 

T RCTUNE_START_PULLUP_CN 
T clock brx cycle set the 
rctune_start/ref_start to high 
voltage level. 


6.10.3.17 GSM_ABI_CTRL5 


Description: ABI calibration start low delay 
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0x0040 
(S4:0060096C) 


pee) ese ee eee ee |) 


Pe 


ABI calibration start low delay (reset 0x0000_0236) GSM_ABILCTRL5 


Description 


Reserved 


RCTUNE_START_PULLDOWN_ | [15:0] | R/W | 16’h23 | When A4 is on, after 

_CNT 6 RCTUNE_START_PULLDOWN 
_CNT clock brx cycle set the 
rctune_start to low voltage level. 


6.10.3.18 GSM_ABi_CTRL6 


Description: ABI REF start low delay 
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0x0044 
(S4:0060096E) 


pe eee ee eee elie |) 


ea 
RO 


ABI REF start low delay (reset 0x0000_0236) GSM_ABICTRL6 


Description 


Reserved 


16h23 | When A4 is on, after 
T 6 REF_START_PULLDOWN_CN 
T clock brx cycle set the 
ref_start to low voltage level. 


6.10.3.19 GSM_ABi_CTRL7 
Description: ABI reset high delay 
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0x0048 
(S4:00600970) 


yee eee) e ese ee eee ie |] 


PPE 


ABI reset high delay (reset 0x0000_023E) GSM_ABI_CTRL7 


Type | Reset Description 
Value 


[31:16] RO | 16’hO | Reserved = 


ABI _ a PULLUP_CNT | [15:0] | R/W | 16’h23E | When A4 is on, after 
ABI_RST_PULLUP_CNT clock brx 
cycle set the o_rst to high voltage 
level. 


6.10.3.20 GSM_ABI_CTRL8 


Description: ABI reset low delay 
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0x004C 
ABI reset low delay (reset 0x0000_025E) GSM_ABICTRL8 
(S4:00600972) 


yee ea) eee ee eee aie | 2) 


ea 
RO 


Type | Reset Description 
Value 


ABI_RST_PULLDOWN_CNT | [15:0] | R/W | 16’h25E | When A4 is on, after 
ABI_RST_PULLDOWN_CNT 
clock brx cycle set the o_rst to low 
voltage level. 


6.10.3.21 GSM_TX_CTRL 
Description: GSM TX control 
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0x0050 GSM TX control (reset 0x0000_0000) GSM_TX_CTRL 


Eae eee es eee ee eee) 


Boo 


| Type | 


ME an 


gsm_tx_rx_state TXRX_TUNE 


a e ea E Description 

Value 
re 
me pao e o 
maom eaf O y y 
OT 
Tho TX filter bypass enable, “1” effective 

Tho 


Short the output of DAC and input of ADC 


(Note: In S4 this register locate bit 13 in 
address : 


TX_CAL_ CONT [4] R/W 
DSP base address: 0x00610216) 
TXCMB [3:2] R/W | 2’h0 Tcmb 
(Note: In S4 this register locate bit 15 and 
bit 0 in address : 
DSP base address: 0x0061025A) 
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TX_B [1:0] R/W | 2h0 GSM TX DAC output amplitude gain 
control bit 
(Note: In S4 this register locate bit 12~11 
in address : 
DSP base address: 0x00610274) 


6.10.3.22 TD_CTRL 
Description: TD RX/TX control 


0x0054 TD RX/TX control (reset 0x0000_1088) TD_CTRL 


ce ee al 


Reserved 
Type 


TDT 
) | XIP TDTX_OUT_ 
Reserved TDTX_OUT_AMP TDRX_PGA_G 
| | HR 
R_B 


|type| o | aw | R/W Law | 


Type | Reset | Description 
Value 


[31:13] EAE 19°h0 Reseved 
W TDTX Se Q channel phrase inversion 
TDTXI_PH_REV TDTX DAC | channel phrase inversion 


TDRX_FILTER_BP [10] R/W Filter bypass control bit for TDRX ADC, 
active high 
(Note: In S4 this register locate bit 2 in 
address : 
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DSP IO base address: 0x00000000 
DSP DMA base address: 0x00130000 
ARM base address: 0x10130000) 


TD Tx output VCM control to analog 


(Note: In S4 this register locate bit 13 in 
address : 


DSP base address: 0x00610216) 


TDTX_OUT_AMP [7:4] R/W | 4’hO TD Tx output amplifier control to analog 
(Note: In S4 this register locate bit 15 and 
bit 0 in address : 

DSP base address: 0x0061025A) 

TDRX_PGA_G [3:0] R/W | 4’hO TD Rx PGA gain to analog 
(Note: In S4 this register locate bit 3~0 in 
address : 

DSP base address: 0x007500C8) 


6.10.3.23 TDTX_DC_CAL 
Description: TD TX DAC DC calibration-start 
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0x0058 
(S4:0x00750030) 


eA See ee ete 


PP 


TD TX DAC DC calibration start (reset 0x0000_ 2000) TDTX_DC_CAL 


D o 


[Type | ro | 


Na Type | Reset Description 
Value 


TDCAL_TX_DATA [13:4] 10'h200 | TD calibration TX data 
o o oee pee 


TDTX_DC_CAL [0] WO | 1’hO Write this bit (or this register) will start TD 
TX DAC offset calibration process. This 
bit will self-clear to zero 


6.10.3.24 TDTX_DC_CAL_STATUS 
Description: TD TX DAC DC calibration status 


V.1.0 Spreaatrum Communications, Inc., Confidential and Proprietary 411 of 421 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


0x005C , , TDTX_DC_CAL_ST 
TD TX DAC DC calibration status(reset 0x0000_0000) 
(S4:0x00750034) ATUS 


Pee eee eee ie [| 


fe 


oo] 


aye S 


Type | Reset | Description 
Value 


[31:2] san 30’h0 [Reserved = 


a 1: The dc a calibration is done, once 
set, this bit can only be cleared by chip 
power on reset or ARM watchdog reset. 
0: the system not issue the dc offset 
calibration process or this process not 
finish. 

TDTX_DC_CAL_BUSY 1: The dc offset calibration process is 
busy 
0: no busy 


6.10.3.25 TDTXI_CAL_DATA1 
Description: TD TX I-DAC calibration value 
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0x0060 TDTXI_CA 


TD TX I-DAC calibration value (reset 0x0000_0000) 
(S4:0x00750038) L_DATA1 


ree eee eee es) 


Boo 


| Type | 


TDTXI_CAL_DATA1[17:2] 


| Type | 


Type | Reset | Description 
Value 


TDTXI_DC_CAL_DATA1[17:2}| [15:0] Mo 16’hO | TDTXI dc = data1 of I-phase 


6.10.3.27 TDTXI_CAL_DATA2 


Description: TD TX I-DAC calibration value 
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0x0064 8 TDTXI_CA 


TD TX I-DAC calibration value (reset 0x0000_0000) 
(S4:0x0075003C) L_DATA2 


ree eee eee hes) 


Boo 


| Type | 


TDTXI_CAL_DATA2[17:2] 


| Type | 


Type | Reset | Description 
Value 


TDTXI_DC_CAL_DATA2[17:2}| [15:0] Mo 16’hO | TDTXI dc E data2 of l-phase 


6.10.3.29 TDTXQ_CAL_DATA1 
Description: TD TX Q-DAC calibration value 
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TD TX Q-DAC calibration value (reset 0x0000_0000) 
(S4:0x00750040) AL_DATA1 


ree eee ele ees) 


Boo 


| Type | 


TDTXQ_CAL_DATA1[17:2] 


| Type | 


d Name Type | Reset | Description 
Value 


| [84:16] | 161] Ro [RO fieno ho [Reserved = 


TDTXQ_DC_CAL_DATA1[17:2] | [15:0] a 16’hO SS dc offset data1 of I-phase 


6.10.3.31 TDTXQ_CAL_DATA2 
Description: TD TX Q-DAC calibration value 
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0x006C TDTXQ_C 


TD TX Q-DAC calibration value (reset 0x0000_0000) 
(S4:0x00750044) AL_DATA2 


ree ele eee ele eee) 


Boo 


| Type | 


TDTXQ_CAL_DATA2[17:2] 


| Type | 


d Name Type | Reset | Description 
Value 


| [84:16] | 161] Ro [RO fieno ho [Reserved = 


TDTXQ_DC_CAL_DATA2[17:2] | [15:0] a 16’h0 S dc offset data2 of l-phase 


6.10.3.33 APCDAC_CTRL 
Description: APC DAC control 
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0x0070 APC DAC control (reset 0x0000_ 8003) APCDAC_CTRL 


ESS ee eee ees) 


Boo 


| Type | 


e n 


Type | Reset | Description 
Value 


APCDAC_HW_EN [15] R/W | ht APCDAC automatically controlled by 
hardware enable 
1: by HW 
0: by SW 

APCDAC_SW_SEL [14] R/W | 1’°hO APCDAC control source software 
select(active when APCDAC_HW_EN 
low): 
1: TD 
0: GSM 


APCDAC_VL [3:2] R/W | 2’h0 APC DAC initial low voltage program bits 
X0: 0.035V 
01:0.1V 
11: 0.2V 
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(default 2’b00) 
(Note: In S4 this register locate bit 5~4 in 
address : 
DSP base address: 0x0061025A) 


APCDAC_G [1:0] R/W APC Output amplitude control 
00: Vout_max =2.3V 
01: Vout_max =2.6V 
1X : Vout_max =2.9V (default) 
(Note: In S4 this register locate bit 1~0 in 
address : 
DSP base address: 0x0061025C) 


6.10.3.34 TDAPCDAC_CTRL 
Description: TDAPC DAC control 


0x0074 TDAPC DAC control (reset 0x0000_0003) TDAPCDAC_CTRL 


MSIE. 2 ee 


Boo 


| Type | 


TDAPCDAC TDAPCDAC 
Reserved 


Tyee O O 


d-Na Type | Reset | Description 
Value 


TDAPCDAC_VL [3:2] TD APC DAC initial low voltage program 
bits 
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X0: 0.035V 

01:0.1V 

11:0.2V 
(default 2’b00) 


TDAPCDAC_G [1:0] R/W | 2’h3 TD APC DAC output driver gain select 
00: Vout_max =2.3V 
01: Vout_max =2.6V 
1X: Vout_max =2.9V (default 11) 


6.10.3.35 AFCDAC_CTRL 
Description: AFC DAC control 


0x0078 AFC DAC control (reset 0x0000_0000) AFCDAC_CTRL 


(a Ee eee 


Reserved 


Type | 


Reserved AFCDAC_INI AFCDAC_G 
Type 


Na Type | Reset | Description 
Value 


AFCDAC_INI [5:4] R/W AFC initial voltage: 
0 x: Vfs =0~1.8v(gain=1.125) (default) 
1 0: Vfs =0.5v~2.0v(gain=1 .25) 
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AFCDAC_PD_ADI AFCDAC power down controller by DSP 


AFCDAC_G [2:0] R/W | 3’ho AFC gain control 
(Note: In S4 this register locate bit 7~5 in 
address : 
DSP base address: 0x00640260) 


6.10.3.36 GSMTX_RC_CTRL 
Description: GSMTX RC control 


0x007C GSMTX RC control (reset 0x0000_2810) GSMTX_RC_CTRL 


ee ee eee Bee 


Boo 


| Type | 


ABI_TX_RC_CTRL 


| Type | 


Name Type | Reset | Description 
Value 


CAN str] 16] | RO | [RO |160 | hO [Reserved = 


GSM_TX_RC_CALC_PERIOD [15:7] | R/W | 9’h50 CE TX ADC RC 
calibration time 


RUN_GSM_TX_RC_CALC R/W 1: run the ASIC RC 
calibration operation when 
GSM_TX operation has 
begun. 
0: don’t run the ASIC RC 
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calibration operation when 
GSM_TX operation has 
begun. 


The 
GSM_TX_ADC_RC_TUNE 


is set by: 


1: ASIC calibration circuit; 
0: DSP set value. 


DSP_SET_GSM_TX_RC_TUNE [4:0] R/W | 5’h10 | The TX_DAC_RC_TUNE 
set by DSP 
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